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Contrast Myelography Past and Present 


Carman Lecture! 


JOHN D. CAMP, M.D. 
Section on Roentgenology, Mayo Clinic, Rochester, Minn. 


WENTY-SEVEN years ago it was my 
oD ed fortune to begin a fellowship in 
radiology at the Mayo Foundation under 
Dr. Russell D. Carman. To be the first 
student of this great radiologist privileged 
to participate in this annual tribute to my 
former chief is an honor that I accept with 
great humility and appreciation. Former 
lecturers have portrayed better than I can 
hope to do Carman’s contributions to 
radiology. 

A man is great because of many things, 
but those of us who worked with Carman 
were keenly aware that he was funda- 
mentally great because of his uncanny 
powers of observation which he applied 
assiduously to his work in an effort to know 
the truth and impart it to others. Morning 
after morning, year in and year out, he 
spent in the operating room and pathologic 
laboratory, correlating the findings of the 
fluoroscopic screen and the roentgenogram. 
He was not satisfied to be right or wrong in 
a diagnosis, but he must know why. Many 
a morning when he returned from the hos- 
pital with the films of surgical cases under 
his arm he would put several on the view 
box and point out to the nearest fellow or 
associate the significant details of an in- 
teresting case. Common was the remark, 
“We were right but if we had only known 


the significance of that change we could 
have done better.”” Such was the way that 
Carman loved to teach and to stimulate the 
observation of others. He disliked didactic 
teaching and the reading of papers. He 
keenly enjoyed the stimulation from the 
enthusiasm and fresh ideas of younger 
colleagues and students and was an ardent 
champion of the younger man. Whatever 
his contributions to this Society, and they 
were many, there is no doubt that Carman 
had a hand in fostering the welcome and 
encouragement that young radiologists find 
in our meetings and in our journal. The 
future of this Society and our great 
specialty rests on their shoulders. It is 
bright with opportunities, and through the 
constantly appearing trails and pathways 
for exploration they will carry Roentgen’s 
searchlight of medicine to fulfillment of the 
ideals that Carman always cherished. 


KKKKKKKKEES 


In the course of development of any 
method of investigation, it is often worth 
while to pause, critically review what has 
been achieved, and in that light contem 
plate the direction for the future. With 
that purpose in mind, I have selected the 
subject, “Contrast Myelography Past and 
Present,’’ for my lecture this evening. 


Presented before the Radiological Society of North America, at its Thirty-fifth Annual Meeting, Cleveland, 


Ohio, Dec. 4-9, 1949. 
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Thirty years ago (1919) Dr. Walter E. 
Dandy (1), in describing the use of air for 
the roentgenographic visualization of the 
ventricles of the brain, observed that the 
procedure outlined the spinal cord as well 
and predicted that the method would also 
be useful for the roentgenographic localiza- 
tion of tumors affecting the spinal cord. 
He thus laid the cornerstone for the de- 
velopment of a particular method of 
diagnosis that has contributed more than 
anything else to the progress of modern 
surgery of the spinal cord. 

In 1921, Widerée (2), using Dandy’s 
technic, demonstrated obstruction of the 
air column at the level of the seventh 
cervical vertebra and thus localized a 
meningioma which had been overlooked at 
a previous laminectomy. This is the first 
recorded case in which a tumor was diag- 
nosed by a contrast roentgenographic 
medium. It is somewhat ironic that 
Dandy (3), who originated the procedure, 
did not report his own experiences in the 
localization of spinal cord tumors until 
1925, when he described 10 cases in which 
the tumor was revealed by obstruction of 
the air column. 

In 1922, Sicard and Forestier (4), who 
had been injecting iodized poppyseed oil 
(lipiodol) into the lumbosacral epidural 
space for the treatment of sciatica, by 
accident introduced a small amount into 
the subarachnoid space. They observed 
that it moved freely and were quick to 
recognize its value for the localization of 
lesions affecting the spinal cord. From 
that time on, the development of myelog- 
raphy has been marked by a succession of 
new technics in a constant search for and 
perfection of media which would enhance 
the value of the examination. Foremost 
was the desire of all investigators to pro- 
duce that ideal myelographic medium, one 
that would afford good visualization, be de- 
void of irritating effects, and be capable of 
complete absorption and elimination by 
the organism without deleterious after- 
effects. 

All the substances that have been de- 
veloped so far possess certain advantages 
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and some disadvantages; all fall short of 
the desired ideal. Protagonists of one 
method or a certain medium have been 
frequent and ever-changing as a new 
substance or a new technic has been 
evolved, so that a historical review of con- 
trast myelography may well be summarized 
on the basis of various periods in which 
a modification of method or medium, or 
criticism of a previous medium, contributed 
a basic addition to the examination as we 
now know it. Obviously some of these 
periods overlap, but for practical consider- 
ation they may be summarized as follows. 


PERIODS IN THE DEVELOPMENT OF 
MYELOGRAPHY 


1. Air Myelography: Little interest 
was shown in air myelography during this 
period (1919 to 1922) because of the over- 
whelming interest of neurosurgeons in ven- 
triculography and encephalography. 

2. Mvyelography with the Aid of Lipiodol 
and Similar Iodized Oils: Introduction of 
the use of lipiodol by Sicard and Forestier 
in 1922 was followed shortly thereafter by 
the manufacture and use of similar iodized 
oils in other countries (1922 to 1928). 

3. Reaction to the Use of Iodized Oils: 
In 1928, Odin and Runstrém (5) published 
their observations on the irritant effects of 
iodized oils. This was followed by a general 
reaction to the continued use of such media 
for myelography on the European con- 
tinent (1928 to the present). 

4. Lipiodol Myelography, American 
Phase: American observers (6-9) believed 
that the advantages of lipiodol myelogra- 
phy far outweighed the disadvantages, 
and there was a gradual swing to the use of 
larger amounts of oil for the examination. 
Most of the fundamental criteria for the 
recognition of basic defects, small non- 
obstructing lesions, multiple tumors, and 
tumors of various types originated in this 
period (1928 to 1937). In this interval a 
temporary interest was shown in the use of 
thorotrast for myelography, following the 
work of Radovici and Meller (10) in 1932. 

5. Protruded Disk Era: Dating from the 
classic contributions of Mixter and Barr 
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(11) and Hampton and Robinson (12), 
there was an intense renewed interest in 
myelography and a notable increase in the 
use of lipiodol. The previous criticism of 
the irritating properties of iodized oils was 
revived, and the adherence of European 
workers to their former criticism removed 
them from participating in this particular 
phase of the development of myelography 
and neurosurgery (1937 to 1939). At this 
time (1938) the use of thorotrast and its re- 
moval from the spinal canal by forced 
drainage was advocated by Nosik (13). 

6. Revival of Air Myelography: Reich- 
ert’s statement (14) in 1937, in a discussion 
of Mixter, Hampton, and Barr’s paper, that 
he could demonstrate protruded disks as 
readily with air myelography as with 
iodized oils stimulated a renewed interest in 
this method throughout the world and led 
also to exploration of its use in the epidural 
space by Sanford and Doub (15). A sig- 
nificant contribution in this period was the 
report in 1941, by Kubik and Hampton 
(16), of a method of removing iodized oil 
from the subarachnoid space, thus obviat- 
ing most of the objections to its use. 

7. Pantopaque Myelography: In 1944, 
Ramsey, French, and Strain (17) presented 
a new opaque medium called ‘“‘panto- 
paque,’’ which was said to be non-irritating 
and absorbable. It was greeted with en- 
thusiasm and quickly replaced lipiodol for 
most examinations. It was soon learned, 
however, that its rate of absorption was 
slow, and since it was an oily medium, re- 
moval after the examination became neces- 
sary in order to avoid the same criticism 
that had been given to retained lipiodol. 
Pantopaque is still the medium of choice in 
America. 

8. Abrodil (Skiodan) Myelography: 
Credit for this phase of myelography, 
which reflects the Swedish influence, must 
go to Arnell and Lidstrém (18), who in 1931 
first reported a case in which myelography 
was performed with skiodan (abrodil). 
The scorn for oil myelography and the 
tenacious search for a water-soluble radio- 
paque medium on the part of Swedish 
workers stimulated further investigation of 
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this medium, which began to bear sig- 
nificant fruit in 1944, with the publication 
of Arnell’s second contribution on the use 
of abrodil in man (19). Similar articles by 
Lindblom (20) and others appeared in 
rapid succession, culminated by the ap- 
pearance of Arnell’s classic monograph in 
1948 (21). Whatever the disadvantages of 
abrodil may be, a milestone in the evolution 
of contrast myelography had been passed. 
A new medium, water-soluble, miscible 
with the spinal fluid, satisfactorily opaque, 
and capable of complete absorption and 
elimination without evidence of radio- 
graphic residue, had been found. It is still 
the medium of choice in Europe (1944 to 
1950). 


In our armamentarium, therefore, we 
have three basically different contrast 
agents—air or oxygen, iodized oils, and a 
water-soluble medium. When shall we 
use them and how? Since all have various 
advantages and disadvantages, a reason- 
able answer to this question is perhaps best 
obtained by a critical presentation of the 
characteristics of each. 


WHEN IS MYELOGRAPHY INDICATED? 


Notwithstanding the frequent precise 
localization of a suspected intraspinal 
lesion by clinical neurologic methods, there 
are many indications for the employment 
of myelography: 


1. To determine the presence and type 
of a lesion when the clinical evidence is un- 
certain or indefinite, such as differentiating 
a tumor from degenerative disease. 

2. To establish the exact level and type 
of a lesion and facilitate laminectomy of 
limited extent when clinical evidence of a 
lesion is present. 

3. Toexclude the possibility of multiple 
lesions when only one is suspected, such as 
multiple tumors, multiple protruded inter- 
vertebral disks, or the combination of a 
tumor and a protruded disk. 

4. To determine the cause of recurrent 
symptoms in patients who have had a 
previous laminectomy; for example a re- 
current protruded disk, a disk protrusion or 
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Fig. 1. 
the fourth and fifth lumbar vertebrae. a. 


aspect of the air shadow by the protruded disk. b. 
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Air myelogram revealing intraspinal protrusion of the intervertebral disk between 
Lateral view showing indentation of the anterior 


Anteroposterior view showing bilateral 


narrowing of the air shadow opposite the intervertebral space between the fourth and fifth 


lumbar vertebrae at the site of the protrusion 


tumor at another level, previously over- 
looked, or postoperative adhesions. 

5. To establish the presence or absence 
of lesions in medicolegal cases. 


AIR MYELOGRAPHY 

The use of air or oxygen for myelography 
has certain advantages that may be enu- 
merated as follows: 

1. There are no contraindications to its 
use except increased intracranial pressure. 

2. The air is resorbed after the examina- 
tion, and no visible evidence of the exami- 
nation remains. 

3. Roentgenoscopy is not necessary. 

4. Since it is a roentgenographic proce- 
dure, the films may be examined by several 
observers and the personal equation of 
fluoroscopic interpretation eliminated. 

5. There is no irritating effect other 
than a temporary result of the lumbar 
puncture. 

The several disadvantages are: 

1. The medium is usually unsatisfac- 
tory for the demonstration of non-obstruct- 
ing lesions cephalad to the conus. 


2. The air shadow and defects are less 
obvious than with radiopaque media and 
the liability of error is thereby increased. 

3. Roentgenoscopic verification of a 
questionable defect by repeated manipula- 
tion of the medium is not possible. 

4. A negative or positive finding is not 
as reliable as in an examination made with 
radiopaque media. In experienced hands, 
however, this disparity has been materially 
reduced. 

5. Inconclusive or unsatisfactory ex- 
aminations with air are more frequent than 
with radiopaque media. 

6. Most patients complain bitterly of 
the severe headache that follows the ex- 
amination. 

The technic of air myelography is well 
known and need not be discussed in detail 
here. My colleagues and I use an ordinary 
tilting radiographic table and raise the foot 
end to an angle of 35 degrees. At least 60 
c.c. of air should be introduced and our 
routine is to make stereoscopic 14 X 17-inch 
films in the anteroposterior and lateral 
projections with the tube shifted across the 
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Fig. 2. Air myelogram. Large protruded intervertebral disk between L-4 and L-5. 
a. Anteroposterior view. The air column is narrowed on the left side as a result of pressure 
by the large protrusion. 6. Lateral view revealing apparent obstruction of the air 
column opposite the interspace between L-4 and L-5 
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_ Fig. 3. Air myelogram. a. Lateral view. The rounded upper border of a large 
intradural neurofibroma is clearly defined at the point of obstruction (L-2) by contrast 
with the air which was injected cephalad to the lesion. 6. Anteroposterior view. 
Lipiodol within the subarachnoid space cephalad to the tumor, serving to confirm the 
level at which it is situated. Clinically a protruded intervertebral disk was suspected. 
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Fig. 4. 


Double-contrast air-lipiodol myelogram 


Normal findings. a. Anteroposterior view. 


b. Lateral view 


table. Frequently a lateral projection of 
the lumbosacral region with the x-ray beam 
horizontal is added. In my experience, 
supplementary oblique views have con- 
tributed little in most cases, and they are 
no longer included in our routine. 

The shadow of the air-filled subarachnoid 
space is easily recognized. Intraspinal 
protrusion of an intervertebral disk is re- 
vealed by the usual rounded indentation 
opposite an intervertebral space. This 
abnormality is best and most frequently 
shown in the lateral view, although changes 
often are seen in the anteroposterior view 
as well (Fig. 1). Large disks frequently 
produce an apparent obstruction of the air 
column in the lateral view and, unless this 
occurs at the lumbosacral interspace, it 


may be impossible to exclude the presence 
of a second protrusion at a distal level (Fig. 
2). This is one of the disadvantages of the 
procedure. Tumors are usually revealed 
by an obstruction in the air column (Fig. 
4), and the rounded silhouette of the tumor 
edge as it indents the obstructed air may be 
well defined. 

In certain cases in which a previous 
myelogram with iodized oil has been made 
and in which a residue of medium is present, 
a second myelogram, if indicated, with the 
use of air, will frequently give considerable 
information (Fig. 4). This double-contrast 
examination, I believe, merits further 
study and consideration. We have found 
it exceedingly helpful in the study of 
patients who have had a previous laminec- 
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Fig. 5. Double-contrast air-pantopaque myelogram revealing recurrent protrusion of 
the lumbosacral intervertebral disk on the left side. a. Anteroposterior view. Deformity 
of the air column on the left side opposite the lumbosacral interspace. 6. Lateral view 
revealing a filling defect in air column opposite the lumbosacral interspace at the site of 


protrusion 


tomy (Fig. 5) and of others in whom the 
injection of additional radiopaque media is 
not judicious. 

My experience with air myelography 
over a period of many years has con- 
vinced me that it is not a procedure to be 
recommended for the casual or inex- 
perienced examiner. With increasing ex- 
perience in its use, however, and an accu- 
mulated appreciation of the significance of 
many changes—frequently minor in na- 
ture—my colleagues and I have been able 
to attain an accuracy in the localization of 
lesions in the lumbar canal that closely 
approximates our results with pantopaque 
myelography. If one is in the fortunate 
position of having the co-operation of com- 
petent neurologists, understanding neuro- 
surgeons, and sufficient material to estab- 
lish confidence in the criteria for disease, 
then I would bespeak a greater considera- 
tion for the use of air myelography in sus- 
pected lumbar lesions. Like any tool, if 
used with an intelligent appreciation of its 
limitations, it has a useful and important 








place in our practice. This, of course, is 
not new to Dr. Edward Chamberlain, who 
long has been a stalwart exponent of this 
method. 


MYELOGRAPHY WITH IODIZED OIL 


Both lipiodol and pantopaque are oily 
media. There is little choice in so far as the 
immediate effect of either on the meninges 
is concerned. The absorbability of lipiodol 
is practically nil and pantopaque is ab- 
sorbed so slowly that it also is usually re- 
moved by aspiration at the conclusion of 
the examination. Encysted collections of 
both substances have been found subse- 
quent to myelography. Consequently, 
from the neurosurgeon’s standpoint the 
difference between the two is largely a 
matter of viscosity. Since pantopaque is 
less viscous and easier to aspirate, it has 
become the medium of choice in the average 
case. 

My own experience indicates that 
lipiodol has consistently given more ac- 
curate information than has pantopaque or 
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Fig. 6. Lipiodol myelogram. 
subarachnoid space in the lower thoracic region. 


and ¢ reveal a small persistent round defect produced by a second intradural meningioma 2 mm 
A meningioma was previously removed by laminectomy at the level of T-6 and T-7. 
the question of whether these were due to recurrence of the original tumor or to postoperative adhesions. 


additional tumors were revealed by the myelogram. 


any other agent. Certainly for the recog- 
nition of suspected lesions in the thoracic 
vertebral canal it is the medium of choice. 
Its viscosity permits a controlled flow of the 
contrast agent and a complete filling of the 
subarachnoid space at any desired level, 
both of which are most necessary if one is to 
recognize small, non-obstructing or multi- 
ple lesions. Pantopaque is satisfactory in 
the lumbar and cervical regions but, be- 
cause of its fluidity and increased rate of 
flow, complete filling at any desired level in 
the thoracic vertebral canal is difficult to 
obtain unless large amounts, such as 10 to 
20 c.c., are injected. As a result, in this 
region small non-obstructing or multiple 
tumors are easily overlooked. In addition, 
pantopaque, because it is less viscid, is 
dispersed more readily by the spinal fluid 
and soon loses its original opacity, so much 
so in some cases that a repeated observa- 
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Five cubic centimeters of oil has produced the desired complete filling of the 
Multiple meningiomas 
intradural extramedullary defect opposite the lower border of the body of T-11 due to meningioma. 


Views a and 6 reveal a non-obstructing 
Views a 
in diameter 
Recurrent symptoms raised 
Multiple 


? 


tion of a questionable defect in the 
thoracic area of a heavy patient may be 
quite unsatisfactory. 

When a radiopaque medium such as 
pantopaque or lipiodol is injected for a 
study of the subarachnoid space, precise 
localization of the lesion is possible only if 
an adequate quantity is used. The funda- 
mental principle of the examination is to 
use sufficient medium to fill completely the 
subarachnoid space at any desired level 
and thereby reveal the morphologic charac- 
teristics of a lesion as well as its location. I 
personally believe that 5 c.c. is the minimal 
amount necessary for dependable visualiza- 
tion of the subarachnoid space, and in some 
circumstances larger amounts are used. 
Certainly if small non-obstructing or mul- 
tiple lesions are to be found, an adequate 
amount of medium is necessary (Fig. 6). 
Of course, if a suspected lesion has com- 
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Fig. 7. Multiple neurofibromas arising from the left second lumbar root. a. Lipiodol arrested at the second 
lumbar vertebra with a sharply outlined defect indicating a subdural tumor (2). 6. Film three hours later; 
lipiodol accumulated above the tumor (2). Within the oil shadow opposite the first lumbar vertebra can be seen 
the defect of another subdural mass (1) representing a second tumor. The third tumor, which was extradural, 
was not revealed because of complete obstruction produced by the middle tumor (2 é Drawing showing 





pletely obstructed the subarachnoid space 
it can be localized by smaller amounts of 
the contrast agent, but such lesser quanti- 
ties are not recommended unless the spinal 
puncture has revealed complete obstruction. 

Since unsuspected multiple lesions may 
be present or a lesion in one region may 
mimic a lesion thought to be in another, 
the scope and extent of the myelographic 
study are just as important as the amount 
of the medium used. Unsuspected tumors 
or lesions in the lower thoracic vertebral 
canal may masquerade under the symptoms 
of a protruded lumbar intervertebral disk. 
For that reason, I believe that in all 
myelographic studies for a suspected pro- 
truded lumbar intervertebral disk the 
examination should be carried out at least 
to the level of the eighth thoracic segment. 
This cannot be done effectively with less 
than 5 c.c. of the radiopaque agent. 

MULTIPLE TUMORS 

The ability to recognize multiple tumors 
of the spinal cord before operation is just 
one of the contributions of myelography to 
the modern precise localization of neuro- 


appearance of multiple neurofibromas arising from the left second lumbar root 











logic lesions. In my experience (8S), + per 
cent of tumors that were localized by 
myelography were diagnosed as multiple 
tumors by the roentgenologist and con- 
firmed as such at operation. For roent 
genologic consideration, multiple tumors of 
the spinal cord may be considered under 
the following categories. 

Multiple Tumors Arising from the Same 
Nerve: A classic example of multiple 
tumors arising from the same nerve is the 
neurofibroma which may be revealed as two 
or more nodules at various points along the 
same nerve root (Fig. 7). Some of these 
nodules may be intradural, others extra- 
dural; some of the latter may even extrude 
through the intervertebral foramina. The 
defect observed in the myelogram will de- 
pend on the size and position of the tumor 
Multiple meningiomas have also been ob- 
served, and they will present essentially 
the same roentgenologic characteristics as 
multiple, discrete neurofibromas. 

In neurofibromatosis there is a combina- 
tion of multiple tumors of numerous nerve 
roots, resulting in a multiplicity of defects 
in the myelogram. 
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Fig. 8. Pantopaque myelogram revealing multiple 
discrete unrelated tumors. a. Complete subarachnoid 
block at the level of the fourth cervical vertebra with a 
deformity indicating an intradural, extramedullary type 
of tumor. A neurofibroma 1 cm. in diameter was re 
moved. 6. Partial block of pantopaque at the level 
of the interspace between the first and second lumbar 
vertebrae due to an intradural tumor. A neurofibroma 
1.5 cm. in diameter was removed. Thirteen years pre 
viously an intradural extramedullary meningioma 
2.0 X 1.5 cm. was removed through a laminectomy at 
the level of the fourth and fifth thoracic vertebrae 


Multiple Discrete Unrelated Tumors: The 


most common tumors in this group are the 
multiple meningiomas and neurofibromas 


Fig. 9. 


Pantopaque myelogram revealing a tumor and protruded disk. a. 
duced by protruded intervertebral disk on the right side at the interspace between L-4 and L-5. 
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which arise independently in various re- 
gions of the spinal canal (Fig. 8). The 
neurofibromas, although they may be part 
of the generalized condition of neurofibro- 
matosis, in this instance grow as single, 
discrete tumors of various nerve roots. 
Occasionally multiple discrete nodules of 
metastatic malignant disease may be seen. 

Protruded Intervertebral Disk and Intra- 
spinal Tumor: In this group, one or the 
other lesion, usually a protruded disk, is 
suspected, and both conditions are found to 
be present by myelography. In all such 
cases that I have observed, the lesions were 
separated from each other by two or more 
segments (Fig. 9). It is in this type of case 
that myelography is of great value, because 
a tumor in the upper part of the lumbar or 
occasionally in the lower part of the 
thoracic region may give rise to symptoms 
that imitate those resulting from a pro- 
truded intervertebral disk in the lower part 
of the lumbar canal. This group also illus- 
trates the value of myelography in recog- 
nizing a tumor before serious damage to the 
spinal cord has occurred. 


Extradural type of defect pro- 
band c. These 


reveal complete obstruction of the pantopaque opposite the superior border of the body of L-3 by an intradural 
ependymoma. Note that the level of the tumor is two segments cephalad to the site of the protruded disk. The 
tumor might have been overlooked if adequate myelography had not been carried out. 
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CONTRAST MYELOGRAPHY PAST AND PRESENT 

Multiple Protruded Intervertebral Disks: 
In about 18 per cent of all cases of pro- 
truded intervertebral disk the protrusions 
are multiple. Myelography is the only 
practical method by which they may be 
diagnosed and accurate ‘ly localized prior to 
operation. They may involve contiguous 
or scattered intervertebral spaces (Fig. 
10). It is obvious that unless the presence 
of multiple protruded intervertebral disks 
is recognized prior to operation, they may 
not be revealed by a limited laminectomy. 


CHARACTERISTICS OF THE LESION 


Variations in the contour of the shadow 
of the subarachnoid space, to be of diagnos 
tic significance, must be constant in loca 
tion and appearance. Pseudo-defects due 
to transitory arrests of the medium are 
readily recognized by repeated excursion of 
the medium through a suspicious area. 
Odin and Runstrém in 1928 (5) were the 
first to recognize in theory the importance 
of using an adequate amount of contrast 
medium (5 to 10 c.c.) in order to depict 


properly the defects associated with intra- _, Fig , ; 
3 rypical deformity of lipiodol shadow 


medullary, intradural, and extradural le-  trusion of the disk between the third and fourth 
sions (Fig. 11). Unfortunately the impor- tween the fourth and fifth lumbar vertet 


tance of this observation was not recognized result that non-obstructing 


soon enough by most observers, with the multiple tumors were frequently 





Fig. 11. Drawing depicting the characteristic shadow produced by a 
radiopaque medium in the subarachnoid space in a sector of normal spinal 
cord and the deformity produced in the shadow of the radiopaque medium 
by extradural, intradural, and intramedullary tumors. The radiopaque 
medium within the subarachnoid space is indicated in the drawing in black 





10. Multiple protruded intervertel 
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Fig. 12. Lipicdol myelogram revealing the charac- 
teristic fusiform enlargement of the conus due to an 
intramedullary glioma. a. Prone position. 6. Lateral 
position. 
looked. My own observations, published 
in 1936, and those of others have ade- 
quately substantiated the basic defects 
described by Odin and Runstrém. 


Intramedullary tumors, because they origi- 
nate within the spinal cord, produce an 
expansion of the cord at the site of the in- 
volvement which is associated with more or 


less edema. This enlargement of the cord 
produces a fusiform defect in the shadow of 
the opaque medium in the subarachnoid 
space (Fig. 12). The deformity is greatest 
opposite the central portion of the tumor 
and fades off in an indefinite manner toward 
the edge of the lesion, where it merges with 
normal cord. Such an expanded defect 
with indistinct margins is a characteristic 
of intramedullary tumors. Not infre- 
quently such tumors are accompanied by 
an increased vascularity and large tortuous 
blood vessels about the cord at the site of 
the lesion. The tortuous shadows of such 
vessels may often be identified in the myelo- 
gram (Fig. 13). 

Intradural extramedullary tumors, for 
practical consideration, are situated within 
the subarachnoid space. The opaque 
medium in the subarachnoid space, as it 
passes about such a tumor, will engulf it, 
leaving a sharply defined rounded defect 
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at the site of the growth (Fig. 6). If ob- 
struction has occurred, the margin of the 
tumor that projects against the contrast 
medium will be depicted by a clear-cut 
crescentic or concave defect (Fig. 8) 
Secondary edema of the cord may produce 
a filling defect distal to the point of ob- 


Fig. 13. Intramedullary tumor arising opposite T-8 
and T-9 and producing a fusiform filling defect and 
obstruction of lipiodol. Notice the shadows of tortuous 
blood vessels on the surface of the expanded spinal 
cord. 


struction that simulates the deformity of an 
intramedullary lesion (Fig. 14). In such 
cases, the sharp crescentic termination of 
the oil shadow at the site of obstruction 
will give the clue to the intradural location 
of the tumor. 

Caudad to the conus the cord has 
branched out to form the various nerves of 
the cauda equina. In this region, since the 
cord is no longer present, tumors from the 
myelographic standpoint may be identified 
only as extradural or intradural in location 
(Fig. 15). Edema of one or more indi- 
vidual nerves of the cauda equina can often 
be identified when present (Fig. 16) and 
occasionally a discrete, non-obstructing 

















Fig. 14, a and b. Lipiodol myelograms revealing an intradural extramedul- 
lary neurofibroma opposite T-10. The defect in the oil column caudad to the 
level of the tumor is due to secondary edema of the spinal cord. 
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Fig. 15. Sketch depicting characteristic shadow produced by radiopaque oil 
in the subarachnoid space in a normal sector of the cauda equina and characteristic 
defects in the shadow of the radiopaque medium produced by extradural and 
intradural tumors affecting the cauda equina. The radiopaque medium within the 
subarachnoid space is indicated in the drawing in black. 
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Fig. 16. Lipiodol myelogram revealing the charac- 
teristic intradural type of deformity produced by a 
partially obstructing neurofibroma arising in the cauda 
equina opposite the level of the third lumbar body. 
Secondary edema of a contiguous nerve root extends 
cephalad to the level of the tumor. 


tumor of a solitary nerve may be revealed. 
Vascular tumors consisting of abnormal 
dilatation and tortuosity of single or multi- 
ple vessels are readily identified by the 
irregular tortuous nature of the defect (Fig. 
17) and the presence of abnormal pulsation 
which is easily observed under the roent- 
genoscope. 

Extradural lesions, because they are 
situated externally to the subarachnoid 
space, will indent the shadow of the radio- 
paque medium in the subarachnoid space 
and produce a corresponding defect that is 
characteristic of such lesions (Fig. 18). By 
rotating the patient in various planes under 
the roentgenoscope the point of maximal 
indentation, which corresponds to the pre- 
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cise anatomic location of the lesion, may be 
observed. As these tumors increase in 
size, the spinal cord and subarachnoid 
space are pushed away by the mass until 
ultimately complete obstruction may occur, 

Protrusion of an intervertebral disk repre- 
sents the classic and most common extra- 
dural tumor. The defect revealed by the 
myelogram is influenced by (1) the position 
of the protrusion and (2) its size, (3) hyper- 
trophy of the ligamentum flavum if present, 
(4) changes in the shadows cast by nerve 
roots, consisting of displacement, edema, 
and asymmetry or non-filling of the 
affected nerve sleeve, and (5) anatomic 
variations of the cul-de-sac. 

Position of the Protrusion: Except in 
unusual cases, the protruded disk is situ- 
ated in the anterolateral portion of the 
spinal canal and will produce its maximal 
effect on the column of opaque medium 
when the patient is lying in a prone-oblique 
position. Since the majority of protruded 
intervertebral disks present on one side of 
the median line, the classic defect is a 
sharply defined, unilateral, rounded in- 
dentation of the medium opposite a disk 
(Fig. 19). This occurs in about 65 per cent 
of cases. 

Midline or so-called central protrusions, 
when of moderate size, may produce only 
a central defect. They are most obvious 
when some of the oil is allowed to accumu- 
late just above and just below the lesion. 
When the table is elevated and a large 
quantity of the medium is permitted to 
flow over the point of maximal protrusion, 
the central defect may appear to be ob- 
literated and thus convey the erroneous im- 
pression that the region is normal (Fig. 20). 
On repeated observation, however, the de- 
fect will reappear when the oil is allowed to 
move slowly away from the suspected area 
and thus uncover the hump produced by 
the lesion. In the prone-oblique or lateral 
position, the defect of a central protrusion 
will be quite obvious and the shadow of the 
medium as it passes around the peak of the 
protrusion will be clearly defined. Large 
central protrusions are easily recognized 
because the deformity that they produce 
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Fig. 17, a and b. Typical irregular myelographic defect produced by tortuous dilated 
vessels associated with an arteriovenous fistula. 
cannot be effaced regardless of the amount When dealing with non-obstructing central 
of medium at the site of the lesion, and protrusions, the examiner must not be con- t 
partial obstruction is common (Fig. 21). founded by the fact that at one time the ¢ 
medium may pass around the right side of 
the protrusion and, at another time in the : 
examination, to the left side (Fig. 22). ts 


1 


Fie 17 : Fig. 18. Characteristic type of deformity observed 
ig. 17, ¢. Artist s sketch of the lesion shown in Fig. in a myelogram in the presence of (left) a small extra- 
17, a and b, as seen at operation. dural tumor, and (right) a large extradural tumor. 
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Fig. 19. Myelographic deformity associated with intraspinal protrusion of the lumbosacral intervertebral disk 


a. Sharply defined unilateral rounded indentation of opaque medium opposite the lumbosacral interspace on the 
Right prone oblique position. d. Lateral view 


right side. b. Left prone oblique position. c. 
defect is anterior and sharply defined 


Note that the 





Fig. 20. Central type of protruded intervertebral disk 
Deformity of iodized oil that results when the oil is allowed 


ring in the same case. a. 
to collect above and below the protrusion. 


Various deformities occur- 


Apparent obliteration of the defect when 


the mass of iodized oil is permitted to pass over the protrusion. The site of protrusion 


is still faintly revealed by the area of diminished density (arrow c 


Prone oblique 


position, revealing deformity typical of a protruded disk 


Size of the Protrusion: The extent of the 
defect is influenced naturally by the size of 
the protrusion. Any deformity to be of 
diagnostic significance must be persistent, 
although its extent may be somewhat in- 
fluenced by the volume of medium at the 
site of the lesion. In contrast to a central 
protrusion, a unilateral protrusion is 
usually most obvious when a large mass of 
oil is present about it (Fig. 23). Except as 





a deformity may be influenced by the pres- 
ence of the ligamentum flavum or hyper- 
trophy of that structure, the larger the 
protrusion the greater will be the obstruc- 
tion of the subarachnoid space. Partial ob- 
struction occurs in about 11 per cent of 
cases and complete obstruction in only 
about 2.5 per cent. 

The larger the protrusion, also, the greater 
the tendency to produce a bilateral de- 
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formity. This occurs in about 35 per cent 
of cases. Its presence or absence is in- 
fluenced considerably by the ligamentum 
flavum, which may be hypertrophied in 
the presence of a protruded interverte- 
bral disk. Anatomically, the ligamentum 
flavum forms the posterior border of the 
intervertebral foramen and extends pos- 
teriorly to the midline on each side between 
the inferior border of one lamina and the 





Fig. 21. Large central intraspinal protrusion of the 
intervertebral disk between L-4 and L-5. There is a 
bilateral central type of defect in the shadow of the 
myelographic medium which cannot be effaced because 
of the large size of the lesion 


superior border of the lamina below. When 
a protruded disk is large, it displaces the 
cauda equina posteriorly with the result 
that the cauda and oil-containing sub- 
arachnoid space are crowded against the 
posterior angle of the spinal canal in con- 
tact with the ligamentum flavum. Because 
the medium and cauda are compressed on 
each side posteriorly by the ligamentum 
flavum, a bilateral defect is produced (Fig. 
24). This frequently conveys the er- 
roneous idea that one is dealing with a 
bilateral protrusion. If roentgenograms 
are made in the lateral position (Fig. 25) it 
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Fig. 22. Non-obstructing central protrusion of the 


intervertebral disk between L-3 and L-4. a. Contrast 
medium passing around the right side of the central 
protrusion. 6. Contrast medium passing around the 
left side of the central protrusion. « Prone lateral 


position revealing the central location of the protrusion. 
Patient also had a second protruded intervertebral disk 
between L-4 and L-5. 

will be readily observed that the column of 
opaque medium is indented anteriorly 
opposite the shadow of the intervertebral 
space by the protruded disk and posteriorly 
by the compression by the ligamentum 
flavum. 

Changes in the Shadows of Nerve Roots: 
The shadows of nerve roots composing the 
cauda equina are frequently visualized in 
myelograms. In about one-third of the 
cases of protruded intervertebral disk, 
lateral or posterior displacement of the 
shadows of nerve roots, or both, will be 
visible at the site of the protrusion. The 
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Large protruded intervertebral disk be 
Classic unilateral type of de 
Myelograms in (a) prone and (+) prone 
oblique positions. 


Fig. 23. 
tween L-3 and L-4. 
formity. 


presence of such changes is helpful in sup- 
porting a diagnosis of a protruded inter- 
vertebral.disk or extradural lesion when the 
other appearances are atypical or minimal. 
Edema of an affected nerve root may be 
caused (1) by irritation of the root as it 
passes over the protruded disk, (2) by 
compression of the root between a pro- 
truded disk and the contiguous pedicle of 
the vertebra, or (3) by compression of the 
root between a laterally protruded disk and 
the ligamentum flavum, either within the 
spinal canal or at the point of emergence 
through the intervertebral foramen. 

The edematous nerve root will displace 
additional opaque medium at the site of the 
protrusion and correspondingly increase the 
deformity (Fig. 26). An early change re- 
sulting from edema of a nerve root is 
obliteration of the usual shadow of the 
nerve sleeve where the root passes through 
the arachnoid and dura (Fig. 27). In 
some cases the shadow of an edematous 
nerve root may extend one or more seg- 
ments above the level of the protrusion 
(Fig. 28). Normally the shadows of the 
nerve sleeves of corresponding roots are 
symmetrical. An asymmetry (Fig. 29) 


may be produced by a lateral protru- 
sion of an intervertebral disk that elevates 
or depresses the nerve root as it passes 
about the protrusion with or without 
secondary edema.+ 
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Fig. 24. Intraspinal protrusion of the intervertebral 
disk. Drawing indicates how the ligamentum flavum 
or thickening of the ligamentum flavum in the presence 
of a protruded intervertebral disk will produce a bi- 
lateral defect in the myelogram at the site of the lesion. 
The radiopaque medium is shown in the drawings in 
black ink. The various roots of the cauda equina are 
pushed posteriorly against the ligamentum flavum by 
the protruded disk. Note the bilateral type of de- 
formity that results, as is shown in the drawing of the 
anteroposterior position. In the drawing of the lateral 
view, the smaller indentation represents the deformity 
produced by the protruded disk, and the larger, 
broader deformity on the opposite side of the shadow 
of the myelographic medium represents the impression 
produced by the ligamentum flavum. 


SOURCES OF ERROR IN OIL MYELOGRAPHY 


Because of the variation in the experience 
and judgment of surgeons there will 
naturally be some difference in what they 
consider normal or abnormal, and the same 
reasoning may be applied to the ex- 
perienced and inexperienced radiologist. 
In computing our failures and successes 
with myelography, we have accepted the 
neurosurgeon’s opinion, which is as it 
should be, for in many instances it is not 
possible or not good judgment, to remove 
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Fig, 25. Protruded intervertebral disk and hyper- 
trophy of the ligamentum flavum between L-4 and L-5. 
a. Anteroposterior view. Typical bilateral type of 
myelographic deformity which results when the cauda 
equina is pushed posteriorly against the ligamentum 
flavum by the intraspinal protrusion of the interverte 
bral disk. 6. Lateral view revealing indentation of the 
oil shadow anteriorly by the protruded disk and 
posteriorly by the ligamentum flavum. Cf. Fig. 24. 





_Fig. 26. Lateral protrusion of the intervertebral 
disk between L-3 and L-4 on the left side. There is 
unilateral deformity of the lipiodol shadow resulting 
from edema of contiguous nerve roots. 

_Fig. 27. Protrusion of the lumbosacral intervertebral 
disk presenting on the right side. Myelogram reveals 
obliteration of shadow of the right nerve sleeve at the 
lumbosacral interspace due to edema of this nerve root. 
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Fig. 28. Prone (a) and prone-oblique (>) lipiodol 
myelograms. Complete obstruction of lipiodol pro- 
duced by an intraspinal protrusion of the intervertebral 
disk between L-3 and L-4. The edema of the third 
lumbar nerve root extends well cephalad to the site of 
the lesion, as indicated by the longitudinal defect in the 
lipiodol shadow. Note that the various nerve roots of 
the cauda equina are compressed together opposite the 
intervertebral space at the site of obstruction. 





Fig. 29. Protruded intervertebral disk between L-4 
and L-5, presenting on the right side. Note absence of 
a shadow of the nerve sleeve on the right side at the 
level of the protrusion. There is also an anomaly of the 
cul-de-sac, which is short and terminates just below 
the level of the lumbosacral interspace. 
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Fig. 30. Protruded intervertebral disk between L-4 


of a protruded intervertebral disk 
(a and b) and that it is shown to be well posterior in « 


the underlying lesion for verification by the 
pathologist. 

The common errors encountered in 
myelography with iodized oil may be classi- 
fied and considered as follows: 

1. Insufficient Amount of Contrast Me 
dium: Experience with the use of 5 or more 
cubic centimeters of a contrast agent has 
clearly substantiated the value of such 
amounts in revealing lesions that are small, 
non-obstructing, multiple, or atypical. 
Most of these were overlooked in the past, 
when it was customary to use only | to 2 
c.c. of oil. The use of such small amounts 
at the present time, except to demonstrate 
the level of a known obstruction, can only 
be condemned. If myelography is worth 
doing at all, it should be done properly and 
that requires using enough of the opaque 
agent to demonstrate the morphologic 
characteristics as well as the site of a sus- 
pected lesion. 

2. Improper Injection of the Medium 
and Pseudo-defects Resulting Therefrom: 
Since the medium injected for myelography 
is introduced by a lumbar puncture, ex- 
perience and precision in the method of 
puncture and injection are almost as im- 
portant as the myelographic examination 


ind L-5. Subdural leakage of contrast medium has re- 
sulted in pseudo-defects between L-2 and L-3 (a) and also between L-3 and L-4 (6), which simulate the deformity 


Note that the medium in the subdural space (indicated by arrows) moves 


itself. The precise technic required for 
lumbar puncture incident to myelography 
has been described by many observers. 
Difficulty in accomplishing a puncture, 
which may involve multiple perforations of 
the dura and arachnoid, can so complicate 
the examination, because of undesirable 
leakage of spinal fluid and often of the in- 
jected medium, that the myelographic 
findings may be inconclusive or misleading. 
Pseudo-defects due to epidural and sub 
dural injection or leakage of the medium 
are the bane of myelography, and every 
effort should be made to avoid them (Fig. 
30). 

3. Inadequate Scope of the Examination: 
An inadequate examination occurs usually 
in conjunction with myelography for a 
suspected protruded lumbar intervertebral 
disk. Since the majority of lumbar pro- 
trusions are found at the fourth or lumbo- 
sacral interspaces, some examiners have 
felt that a myelographic study of the re- 
gion between the level of the cul-de-sac and 
the third lumbar interspace is sufficient. 
There are enough examples of lesions in the 
upper lumbar or lower thoracic portions of 
the vertebral canal which have been missed 
by such a limited examination that it can 
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only be condemned (Fig. 31). Since 4 per 
cent of spinal cord tumors, excluding pro- 
truded disks, are multiple, and it is well 
known that the symptoms of the largest 
and usually most caudally placed may ob- 
scure those of smaller associated tumors, it 
is my feeling that a study of the entire 
subarachnoid space should be made in all 
myelographic examinations for a suspected 
tumor. In the case of small, non-obstruct 
ing masses this frequently involves an 
examination in both the prone and supine 
positions. I have observed lesions that 
have been demonstrated in one position 
and not in another (Fig. 32). 

1. Handicaps Due to Condition of Pa 
tient, Deformities of the Spinal Column, or 
Inadequate Apparatus: In certain instances 
the examiner may be handicapped because 
the presence of a painful lesion, kypho 
scoliosis, or paralysis may prevent many of 
the maneuvers required for an adequate 
myelographic study. The information ob 
tained should be appraised in the light of 
the attendant limitations. In the presence 
of kyphosis and kyphoscoliosis, it may be 
impossible to move the medium into the 





a 

Fig. 31. Intradural neurofibroma opposite L-| 
producing obstruction to the residue of pantopaque 
introduced elsewhere one year previously. At that 


time a protruded lumbar intervertebral disk was sus 
pected clinically. Only 2 c.c. of pantopaque were 
introduced and the myelographic examination was 
limited to visualization of the subarachnoid space be 
tween the third lumbar interspace and the cul-de-sac 
The upper lumbar canal was not examined, but the 
results of the myelographic study were reported as 
negative. The underlying lesion was overlooked be- 
cause of the inadequate scope of the original myelo 
graphic examination. 





Fig. 32. Lipiodol myelogram. a. Intradural meningioma 8 mm. in diameter at 
the level of T-6 revealed by a classic defect in the lipiodol shadow. The patient is in 


the prone position. a. Oil moving cephalad. 6. Oil moving caudad. c 
patient in the supine position no deformity in the lipiodol shadow is evident. 


With the 












Fig. 33. Two-way tilting fluoroscopic table devised by the author to provide a 90-degree vertical tilt of 
the table in either direction. a. Table in the horizontal position, showing standard height of the table top 
and position of the patient for the usual myelographic examination. 6. Table tilted for examination of the 
thoracic and cervical regions of the spinal canal. The shoulders are supported by well padded shoulder 
rests and the body is secured by a compression band across the thighs just below the buttocks. Note 
the fulcrum mechanism for tilting the table. c. Table tilted in opposite direction for examination of the 
lumbar region. The patient is supported by a foot rest and secured by a compression band across the 
thighs just below the buttocks. 
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upper thoracic and cervical regions because 
of the limited degree of tilt to the Trendel- 
enburg angle in conventional tilting roent- 
genoscopic apparatus. The position of the 
patient on the table may, of course, be 
reversed to permit a greater angle of tilt, 
but this maneuver involves also a second 
repositioning to permit a return of the me- 
dium to the lumbar canal. In the course of 
such manipulations the medium may flow 
away from the site of a suspected defect 
and result in an inconclusive or unsatisfac- 
tory examination. To overcome such dif- 
ficulties and facilitate the speed of the 
myelographic examination, about ten years 
ago I devised a two-way tilting roentgeno- 
scopic table of conventional height which 
tilts to 90 degrees in either direction by 
means of interlocking fulcrums and levers 
(Fig. 33). The flexibility of this table has 
removed many of the difficulties of a 
myelographic examination and enables a 
satisfactory study of many patients whom 
it would be difficult or impossible to ex- 
amine on a conventional table. 


5. Pseudo-defects Produced by the Tip of 
the Lumbar Puncture Needle: If one pre- 
fers to carry out myelography with a spinal 
puncture needle left 7m situ, the examiner 
must not be deceived by defects that it 
may produce. These may result from 
displacement of a nerve or nerves due to 
faulty positioning of the point of the needle 
(Fig. 34) or to localized bleeding at the 
needle point due to trauma incident to the 
puncture. If the significance of such a 
defect is questioned, the needle should be 
withdrawn and the persistence of the de- 
fect determined. Defects due to focal 
hemorrhage or leakage of fluid will persist 
and can easily be erroneously interpreted 
as edema of a nerve root or evidence of a 
tumor or atypical disk protrusion. En- 
trance of pantopaque into the epidural 
veins as the result of direct puncture of the 
veins, or tear and leakage, has been re- 
ported by two observers (22, 23). Bleed- 
ing incident to a lumbar puncture for 
myelography should be avoided at all 
costs. When it occurs, if a free flow of 





Fig. 34. Pantopaque myelogram with lumbar 
puncture needle im situ. There is a false defect at the 
point of the needle due to its faulty position. 


spinal fluid is not readily obtained, the 
needle should be withdrawn and puncture 
attempted at another level. 


6. Anatomic Variations of the Cul-de- 
sac Preventing Visualization of Lumbo- 
sacral Lesions: Anomalies of the terminal 
portion of the cul-de-sac occur in about 5 
per cent of cases. Significant types are 
the unusually narrow cul-de-sac which ter- 
minates at the usual level (Fig. 35) and a 
so-called short cul-de-sac which terminates 
one or more segments further cephalad 
than usual, with or without variation in 
diameter (Fig. 36). In the presence of 
either anomaly, but especially the latter, it 
is obvious that a lumbosacral protruded 
intervertebral disk of even large size may 
not be disclosed by myelography. 


7. Laterally Placed and ‘Concealed’ 
Protruded Intervertebral Disks: As neuro- 
surgeons and anatomists have gathered 
experience in the matter of protruded inter- 
vertebral disks, it has become evident that 
all of these are not of the classic type that 
extrude into the central or centrolateral 
portion of the spinal canal. Protrusions 
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Fig. 35. 
Fig. 36. a. 


terminates just cephalad to the margin of the lumbosacral intervertebral space. 6 


Lipiodol myelogram revealing an anomaly of the cul-de-sac, narrow type 
Lipiodol myelogram revealing an anomaly of the cul-de-sac, short type. 


The tip of the cul-de-sac 
Drawing depicting the pro- 


trusion of the lumbosacral intervertebral disk that was found at operation and showing the relation of the pro- 


trusion to the termination of the cul-de-sac 
lesion. 
disclosed by myelography. 


that present lateral to the confines of the 
subarachnoid space or even in the inter- 
vertebral foramen itself are now being 
described with increasing frequency and 
present a challenge to myelography (24). 
Unless they can be identified by a defor- 
mity of a contiguous nerve root that is 
outlined with contrast medium, they may 
be overlooked. The incidence of such 
lesions has not as yet been established. 
Dandy (25) has described a so-called 
concealed or central disk which is typified 
by softening of the disk and thinning of 
the overlying posterior ligament without 
actual extrusion of a fragment. No sig- 
nificant posterior bulging is visible at opera- 
tion, although it is claimed that with 
weight-bearing and in certain positions a 
posterior protrusion will appear. Dandy 
has said that this lesion makes up two- 
thirds of all protruded intervertebral disks. 
Other neurosurgeons have not yet agreed 
on the occurrence or significance of this 
lesion. Myelography may not reveal its 
presence, since there is no posterior protru- 
sion. Attempts to find evidence of such a 
lesion by a position of hyperextension dur- 


Note that the cul-de-sac terminates just cephalad to the site of the 
When such an anomaly exists, even a large protrusion of the lumbosacral intervertebral disk may not be 


ing myelography have been unsuccessful in 
my experience. The so-called concealed 


id -” 

Fig.37. Pantopaque myelogram. Extradural defect 
on the right side of the oil shadow at the intervertebral 
space between T-11 and T-12 produced by large dilated 
extradural veins. This imitates the deformity produced 
by protrusion of an intervertebral disk. 





CONTRAST MYELOGRAPHY PAST AND PRESENT 


Fig. 38. 


Large anterior extradural type of defect produced by an organized 


blood clot that occurred following repeated lumbar punctures two weeks pre- 


viously elsewhere 


A protruded lumbar intervertebral disk was suspected 


clinically, but none was found at operation. 


disk should not be confounded with central 
extrusions of the disk which present the 
typical myelographic deformity previously 
noted in this text. 

8. Defects Due to Dilated Epidural 
Veins: Normally a small vein accompanies 
the various nerve roots in the extradural 
portion of the spinal canal. Abnormal 
enlargement of this vein may simulate 
edema of the associated nerve root in a 
myelogram. If the venous enlargement 
involves multiple contiguous epidural veins, 
the pseudo-appearance of a protruded 
intervertebral disk may be produced (Fig. 
37). Some neurosurgeons look upon such 
an enlarged vein as a sentinel indicating a 
contiguous lesion, usually a protruded disk 
that may be laterally placed. However, 
enlarged veins seem to occur occasionally 
without associated recognizable lesions, 
and these present another pitfall for the 
radiologist. 

9. Defects Due to Previous Myelography 
with Technical Complications: One should 
be wary of atypical deformities that may 
be observed in patients who have had pre- 


from a Previous Laminectomy: 


vious myelography or lumbar puncture. 
This is especially important if there is a 
history of difficulty at the time of the punc- 
ture or in attempting to remove the medium 


following the original myelogram. If 
bleeding occurred at the time of the pre- 
vious puncture, a false defect resulting 
from a hematoma may be produced (Fig. 
38). 

10. Defects Due to Deformities Resulting 
A previous 
laminectomy may produce deformities 
leading to defects of varying character and 
extent depending upon the scope and tech- 
nic of the procedure. Thickened meninges 
and adhesions are prone to produce irregu- 
lar, atypical filling defects with associated 
transitory arrest of droplets of the opaque 
oil. Frequently the defect is located pos- 
teriorly as well (Fig. 39). Defects that are 
sharply defined, rounded, or elongated, and 
associated with edema of the nerve root 
are reliable signs of a recurrent protruded 
disk. If oil myelography has been done 
previously, the visualization of residual 
oil outlining a displaced or abnormal nerve 
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Fig. 39 


position. > 


root is significant evidence of persistent or 
recurrent disease. 

Ll. A/iscount in the Anatomic Level of a 
Lesion Because of an Anatomic Variation at 
the Lumbosacral Junction: Anatomic varia- 
tions in the number of lumbar vertebrae 
and anomalies of sacralization of the last 
lumbar vertebra are common (Fig. 40). 
The radiologist should adopt a consistent 
manner of reporting such anomalies cor 
responding with the presence or absence of 
ribs on the first lumbar vertebra and be 
sure his clinical and surgical colleagues 
understand his terminology and speak the 
same language in this respect. Arrows 
indicating the level of the lesion on the film 
are helpful, but intelligent co-operation 
should avoid errors of this type. 


THOROTRAST MYELOGRAPHY 
Following the observations of Radovici 
and Meller (10) in 1932, various attempts 
were made to study the subarachnoid and 
epidural spaces by means of thorotrast. 
Because of the resulting intense meningeal 
reaction and low radioactivity of the 


medium, which is retained in the various 
body tissues, this method of myelography 
was soon abandoned. Nosik revived the 
idea in 1938 (13) by advocating a method 
of subsequent forced drainage of thorotrast 


Pantopaque myelograms revealing 
posteriorly opposite the third lumbar intervertebral space 
laminectomy done previously at this level for a suspected protruded intervertebral disk. a 
Lateral-prone position, revealing the posterior position of the defect 


an atypical irregular defect of the oil column 
This deformity was the result of a 
Prone 


in the subarachnoid space which was cal- 
culated to remove the early and late irri- 
tant effects of the medium. The proce- 
dure, while applicable only to the lumbar 
vertebral canal, resulted in myelograms of 
unusual quality, in which the various nerve 
roots of the cauda were often visible and 
space-occupying lesions were readily identi- 
fied. In spite of the prompt removal of 
thorotrast, residual inflammatory reac- 
tions were observed, and the procedure 
was wisely abandoned. 


EPIDUROGRAPHY 


In 1941, Sanford and Doub (15) devised 
a method of studying the lumbar vertebral 
canal by means of air or oxygen injected 
into the lumbar epidural space, and gave 
the procedure the name “‘epidurography.” 
With this method, the headache that fol- 
lows conventional air myelography was 
avoided, and in the authors’ experience 
protruded intervertebral disks were located 
with a higher degree of accuracy than with 
air in the subarachnoid space. Lind- 
gren (26) in the same year reported that 
the shadows observed with subdural and 
epidural gas were so inconstant that they 
were not reliable for diagnosis. Knutsson, 
in 1941 (27), recorded his observations 
following the injection of perabrodil (dio- 
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Fig. 40. Anatomic variation in the number of lumbar vertebrae with partial sacrali 
zation of the sixth lumbar vertebra on the right side. The myelograms reveal evidence 
of a protruded intervertebral disk between L-4 and L-5 and a second protrusion between 


L-5 and L-6. 


drast) into the epidural space and con- 
cluded that the method revealed only large 
lesions and was unsatisfactory for iden- 
tification of smaller ones, which inclu- 
ded many protruded intervertebral disks. 
More recently, Forestier (1949) (28) has 
revived the use of epidurography by means 
of an ultrafluid lipiodol. 

In reviewing the work involving the use 
of opaque media in the epidural space, one 
is impressed with the clarity with which 
the various nerve roots are outlined. It 
has occurred to me that here is a procedure 
which should be studied further by means 
of resorbable media in an effort to localize 
lesions, especially laterally placed protru- 
ded intervertebral disks and small nerve 
tumors, that are not accessible to conven- 
tional myelography. 


ABRODIL MYELOGRAPHY 


Abrodil myelography, devised by Arnell 
and Lidstrém in 1931 (18), and carried to 





subsequent perfection by Arnell and his 
Swedish colleagues, represents their re- 
ward for a tenacious refusal to accept 
iodized oil myelography. Spurred by Odin 
and Runstrém’s work in 1928 (5) and re- 
ports of others concerning the irritant 
effects of iodized oils, they had as their 
objective the development of a more 
nearly ideal myelographic medium that 
was non-irritant, water-soluble, miscible 
with the spinal fluid, of satisfactory opac- 
ity, and capable of absorption and elimina- 
tion without deleterious after-effects. 
Arnell’s second contribution concerning 
abrodil myelography (19) appeared in 1944 
and was followed soon by numerous other 
reports which indicated the acceptance of 
this method by Scandinavian radiologists. 

The procedure as it stands today is 
applicable only to visualization of the 
lumbar canal and requires spinal anes- 
thesia. Two injections are necessary ac- 
cording to Lindblom (20), one for the 
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affected side and another for the unin- 
volved side if that is desired for compari- 
son. Since the procedure is customarily 
carried out with the patient in the lateral 
position and utilizes a horizontal x-ray 
beam for most exposures, Klason (29) has 
devised a unique tilting table to facilitate 
the examination. This is a simplified ver- 
sion of a more ingenious flexible table de- 
vised by Schittenhelm and Wels in 1924 
(30). Both these devices contain features 
which are worthy of further consideration 
for use in myelography of the future. 

Despite the enthusiastic reception that 
abrodil myelography has received in 
Europe, it is not without risk and certain 
disadvantages. Lindblom in a report of 
its use in 721 cases by Swedish radiologists 
described the following complications: 
headache for many days, which is common; 
shock, usually within thirty minutes after 
the injection (32 cases); temporary lumbar 
pain and spasm of leg muscles (11 cases). 

Numerous animal studies indicating the 
safety of the procedure have been recorded 
by Arnell and his co-workers (21). To my 
knowledge, no report embracing controlled 
studies of the spinal fluid reaction before 
and after the procedure, observations con- 
cerning the meninges, spinal cord, and 
nerve roots at operation or postmortem, 
and follow-up observations for residual 
effects have been published. American 
physicians, as far as I am aware, have not 
used the method, and I believe will be 
reluctant to do so until assured of its safety 
and its superiority over procedures now 
available. 

I have never used abrodil, but on three 
occasions I have carried out studies on 
dogs to determine the effect of skiodan 
(the American chemical equivalent of 
abrodil) on the meninges and spinal cord. 
The first of these was conducted soon after 
Arnell and Lidstrém’s paper appeared in 
1931 (18), the second just before World 
War II, and the last within the past few 
months. Because of the results of these 
studies, which involved the death of some 
animals and permanent hemiplegia, quadri- 
plegia, and motor weakness in others, we 


have been unwilling up to the present time 
to use skiodan for myelography in patients, 
These studies are being continued with 
further controls and other media, as it is 
impossible for me to reconcile our experi- 
mental evidence thus far with the Swedish 
opinion that abrodil myelography is a 
harmless procedure. In this regard I have 
some support from van der Werff’s recent 
article (31), in which he recommends the 
immediate withdrawal of abrodil via lum- 
bar puncture after myelography because 
of the irritant effects. 


CONCLUSIONS 


Thus in a period of thirty years there has 
evolved a precise method for the localiza- 
tion of lesions affecting the spinal cord 
which has paced and promoted the de- 
velopment of a new field of surgery which 
in its natural growth to further heights 
offers a challenge to the radiologist. We 
may have fallen short of our goal to at- 
tain an ideal contrast agent, but that 
difficulty will be overcome as have other 
obstacles in medicine. 

For the present, and until a more nearly 
ideal contrast medium can be found, I 
would like to offer, on the basis of my own 
experience and observation, the following 
suggestions for the use of contrast myelo- 
graphic media: 

1. For a study of the lumbar canal and 
the recognition of a suspected protruded 
lumbar intervertebral disk: air myelog- 
raphy, provided one is fortified with 
enough experience and confidence to inter- 
pret the results; otherwise, pantopaque 
myelography. 

2. For a study of the thoracic vertebral 
canal and for the recognition of a sus- 
pected tumor of the spinal cord in any 
region: lipiodol myelography. 

3. For the recognition of protruded 
cervical intervertebral disks: pantopaque 
or lipiodol myelography. 

For the future, and the recognition of 
lesions adjacent to the spinal canal that 
are not now accessible to conventional 
myelography, serious consideration should 
be given to experiments for the develop- 
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ment of a new absorbable medium that 
will consistently outline the extradural 
portions of the nerve roots as well as the 
subarachnoid space and thereby lay the 
foundation for a new and more inclusive 
method of examination which might be 
termed ‘“‘myeloneurography.”’ 


The Mayo Clinic 
Rochester, Minn. 
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SUMARIO 


La Mielografia de Contraste: El Pasado y el Presente 


En un periodo de treinta afios la elabo- 
racién de una técnica precisa para la loca- 
lizacién de las lesiones que afectan la 
médula espinal, ha fomentado el desen- 
volvimiento de un nuevo campo quirfirgico 
que, al extenderse, en su desarrollo normal, 
a nuevas alturas, lanza un reto al radidlogo. 





Trazase aqui la evolucién de este método. 
No hemos alcanzado todavia nuestra meta 
de encontrar un elemento ideal de con- 
traste, pero ya se vencera esa dificultad 
como ha sucedido con otros obstAaculos en 
la medicina. 

Por ahora, y hasta que se descubra un 
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medio de contraste mas perfecto, el A. 
ofrece, a base de su propia experiencia y 
observaci6n, las siguientes indicaciones 
para el empleo de medios mielograficos de 
contraste : 

1. Para estudio de la porcién lumbar del 
conducto raquideo y reconocimiento de una 
sospechada protrusién de un disco inter- 
vertebral lumbar: aero-mielografia, si el 
radiélogo se halla fortalecido por sufficiente 
experiencia y confianza para interpretar el 
resultado; de otro modo, mielografia con 
pantopaco. 

2. Para estudio de la porcién dorsal del 
conducto vertebral y reconocimiento de un 


sospechado tumor de la médula espinal en 
cualquier regién: mielografia con lipiodol, 

3. Para reconocimiento de protrusién 
de discos intervertebrales cervicales: mie- 
lografia con pantopaco o lipiodol. 

En el futuro, hay que prestar considera- 
cién detenida a la ejecucién de experimen- 
tos que conduzcan a la elaboracién de un 
nuevo medio absorbible que demarque con 
seguridad las porciones extradurales de las 
raices nerviosas asi como el espacio suba- 
racnoideo, estableciendo asi los funda- 
mentos de un nuevo y mas completo mé- 
todo de examen que podemos llamar 
‘“‘mieloneurografia.”’ 
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A Roentgen Study of Muscle Tumors Primary in the Lung’ 


ROBERT S. SHERMAN, M.D., and BERT H. MALONE, M.D.? 
New York, N. Y. 


HERE ARE certain tumors of the lung 
"T hich although uncommon, are be- 
coming increasingly important because of 
the use of roentgen surveys of the chest and 
because of advances in thoracic surgery. 
Muscle tumors primary in the lung belong 
in this group. While reports of these tu- 
mors have usually been confined to single 
cases, the present study is concerned with a 
group of 7 from the files of Memorial Hos- 
pital. Because we were unable to recog- 
nize these roentgenologically, and because 
they seemed to present a general similarity 
in appearance, it seemed worth while to 
study them from the standpoint of roentgen 
diagnosis. 

Very little has been written about muscle 
tumors of lung origin. Ewing (2) stated 
that well identified cases of primary sar- 
coma of the lung are very rare. He pointed 
out that failure to recognize such primary 
tumors had probably accounted for a num- 
ber of erroneous reports. In his classifica- 
tion of primary sarcomas of the lung he in- 
cluded a peribronchial sarcoma, the origin 
of which was thought to be from the 
bronchial wall. 

Randall and Blades (3), who reported a 
case of primary bronchogenic leiomyosar- 
coma, were able to find only 6 recorded in- 
stances of tumor arising from smooth 
muscle and limited to the bronchus. Four 
were benign and 2 were malignant. In 
their case the tumor was seen roentgeno- 
graphically as an enlargement at the right 
hilus, with elevation of the right leaf of the 
diaphragm and mediastinal shift to that 
side. On gross examination the tumor was 
largely encapsulated. It measured 10 * 14 
cm. and was cellular and locally infiltrat- 
ing. 


MATERIAL 

Each of the 7 cases in the present series 
was proved histologically in the pathologi 
cal laboratories at Memorial Hospital. 
One case has been previously reported (1) 
In 5 the diagnosis was made from a surgical 
specimen and in the remaining 2 from tissue 
removed through the bronchoscope. Four 
tumors were benign and 3} were malignant. 

In gross pathology the benign and malig- 
nant muscle tumors were quite similar. 
The shape was uniformly spherical and the 
tumors were firm to palpation. All were 
encapsulated, but the malignant growth 
could not be shelled out as readily as the 
benign. In one of the tumors calcium was 
found, consisting of a few small flecks 
centrally located and too fine to be detected 
on a film. The cut surface of the benign 
lesions showed opaque white interlacing 
whorls resembling uterine fibromyomata. 
The largest of these tumors showed a few 
spots of necrosis. The myosarcoma was 
white in color and appeared to be striated 
in an irregular manner. There were some 
soft areas almost mucoid in appearance, 
but other parts were firm. 

All but one of the tumors were in fe- 
males. The age range was from six to sixty- 
seven years. No patient had hemoptysis 
but 3 had cough, 2 had chest pain, and 1 
had some difficulty in breathing. One case 
ran a febrile course, which ended promptly 
after surgery. One patient has been fol- 
lowed for eleven years and one for one year, 
while the remainder have been observed 
for shorter periods of time. 

Respiratory tract symptoms prompted 
the taking of chest films in 3 instances. 
Three tumors were first detected because 
of routine or survey study of the chest with 
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the final case being uncovered when the 
chest was examined because the patient was 
thought to have rheumatic fever. 

One or more bronchoscopic examinations 
were carried out on 5 of the patients. 
Cytological examination of the bronchial 
secretions was of no help in the 2 cases of 
myosarcoma in which the procedure was 
employed. Five patients were treated 
surgically, by segmental or complete lobec- 
tomy. Thoracotomy was recommended to 
another patient but was refused. The re- 
maining case, a myosarcoma of the carina, 
was treated with roentgen rays. 


ROENTGEN FINDINGS 


Because the benign and the malignant 
muscle tumors show the same roentgen ap- 
pearance and because they cannot be dif- 
ferentiated reliably except by histologic 
study, they are to be considered together in 
the following discussion. This study of the 
roentgen appearance of muscle tumors pri- 
mary in the lung is based upon informa- 
tion taken from the earliest films. Later, 
if serial studies were available, the growth 
rate and the effect of growth were ascer- 
tained. 

With a single exception, each patient had 
at least one sagittal and lateral chest film. 
In Case 1 no lateral film was available. 
Additional studies in oblique projections 
and with the moving grid were done in most 
cases. In 5 there was interval film coverage 
over a period of months. Fluoroscopy was 
done in 2 cases and was of some value 
in both. Bronchography was done but 
twice and once was the only radiographic 
procedure by which the tumor could be 
demonstrated. In one case it showed the 
presence and the extent of bronchial 
narrowing and displacement caused by the 
tumor. This procedure might possibly 
have been of aid in 3 additional cases by 
showing exobronchial narrowing. Tomog- 
raphy, diagnostic pneumothorax, contrast 
visualization, and other special examina- 
tions were not done in this group, and it is 
hard to see how they might have con- 
tributed significantly. 

All tumors were single. There is no 


evidence of development of subsequent 
muscle tumors in the case which was fol- 
lowed for eleven years after operation. In 
one instance (Case 7) the tumor was con- 
tained within the bronchus and no mass 
was seen radiographically in the lung or 
mediastinum. In the other 6 a mass of vary- 
ing size was readily observed on the film. 
In 2 it was in the right lower lobe, in 2 in the 
left lower lobe, in 1 in the middle lobe, and 
in 1 in the right upper lobe. One tumor 
seemed to be in contact with the hilus, all 
others being free in the lung area without 
association with mediastinum, pleura, or 
other structure. In shape, these tumors in 
the lung were essentially spherical. Four 
were perfectly circular and 2 showed a very 
slight oval tendency. There was no lobula- 
tion. 

The smallest tumor in the lung was 2.5 
cm. and the largest 8.5 cm. in diameter. 
The intrabronchial lesion measured about 
1 cm. in diameter and was therefore the 
smallest of the 7. The rest measured 2.5, 
5.0, 6.0, and 7.5 cm. 

All tumors were of a homogeneous den- 
sity that was of the order of water. There 
was no peripheral increase in density nor 
any central area of radiolucency. In no 
instance was calcification in or about the 
tumor revealed radiographically. The 
borders, while distinct, were in no instance 
of the sharp, fine, hair-line quality usually 
found in cysts. The edges were regular and 
there was no suggestion of infiltration into 
neighboring lung. 

In no case in our material was there 
associated lobar or segmental atelectasis, 
though several tumors showed a minimal 
degree of compression or lobular atelectasis 
somewhere along the border. In the intra- 
bronchial myosarcoma, there was evidence 
of aeration changes in the right lung as 
demonstrated by fluoroscopy and by in- 
spiration and expiration films. In another 
case there was narrowing of a secondary 
bronchus from external pressure, but this 
had not progressed sufficiently to cause 
aeration changes distally. Had this tumor 
continued to grow, atelectasis would prob- 
ably have supervened. 
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Fig. 1. Case 1: Myoma showing spherical shape, homogeneous density, and distinct borders 
Fig. 2. Case 2: Myoma, slightly oval in configuration. 


None of these muscle tumors presented 
evidence of pleural change, effusion, hilar 
or mediastinal adenopathy, diaphragmatic 
paralysis, mediastinal involvement, bone 
change, or metastasis. 

Interval films were available in 5 cases, 
covering periods of from five to twenty-one 
months, as follows: five months, 2; six 
months, 1; nine months, 1; and twenty- 
one months, 1. In 1 case observed radio- 
graphically during five months there 
seemed to be very slight enlargement. 
The tumor in this case was a myoma. In 
the case observed twenty-one months—also 
a myoma—there was growth from 2.5 cm. 
to 3.0 cm. A myosarcoma seen over nine 
months also showed appreciable enlarge- 
ment. In general, the periods of observa- 
tion were too short and too few to be of 
great value, but enlargement over a period 
of months is apparently to be expected in 
both the benign and the malignant varieties 
of these muscle tumors. 

Summary of the Roentgen Findings: In 
our experience muscle tumors of the 
bronchial tree, whether benign or malig- 
nant, show roentgenologically a homo- 
geneous, essentially spherical mass of water 
density, with clear distinct edges. The 
tumors are single, are usually free in the 
lung, and average 6 cm. in diameter. They 
show bronchial displacement with narrow- 


ing and infrequently they may be entirely 
intraluminal. Both benign and malignant 
forms may reveal enlargement over a 
period of six to twelve months, and there is 
no way of dependably distinguishing roent- 
genologically between the two unless one 
should see distant metastases. None of our 
cases showed metastases, effusion, adenop- 
athy, or bone change. 


CASE HISTORIES 


Case 1: W. A. J., female, age 22, was a patient at 
Trudeau Sanatorium, Saranac Lake, N. Y.* She 
was a nurse whose chest film was said to be normal 
when she entered training. A year later there was a 
small nodule at the base of the right lung (Fig. 1), 
which increased in size during the next six months. 
Meanwhile sputum examinations established a diag- 
nosis of pulmonary tuberculosis. Thereafter infiltra 
tion was detected in the right first interspace. After 
the tuberculosis had become stabilized, the patient 
had a right lower lobectomy for what was thought 
to be a tuberculoma. The lesion was shown to be a 
myoma measuring 2.5 X 3.0 cm. 

Case 2: A. Y., female, age 54, was admitted to 
Memorial Hospital with a twenty-year history of a 
mass involving most of the right thigh. The tumor 
was excised and pathologic examination yielded 
hemorrhagic and necrotic material which was diag 
nosed histologically as myxolipoma. Three years 
before her hospital admission a routine chest film 
showed a lesion in the right lower lobe (Fig. 2). 
Follow-up films over a five-month period showed 


3 Dr. Arthur Norwald supplied the information on 
this patient 
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Fig. 3. Case 3: A. Myoma, demonstrating homogeneous density. B. Lateral view s 








Fig. 4. Case 4: A. Myoma, demonstrating spherical shape and sharp edges. B. Lateral view showing the 
distinct border. 


only slight increase in size. There werenosymptoms 2.5 X 3.5 cm. was removed. Six months after 
referable to the chest. A right lower lobectomy was operation the patient was well. 
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performed, and a bronchial myoma measuring 2.5 X Case 3: S. A., female, age 41, was admitted to 
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Case 5 A 
the tumor more clearly. C 


Fig. 5 


Memorial Hospital for treatment of uterine fibro 
myomata, and a routine photoroentgen film revealed 
a chest lesion which had produced no symptoms 
(Fig. 3). About five months after hysterectomy, the 
patient had a segmental resection of the left upper 
lobe, which contained a tumor 5 KX 4 X 4 cm., 
shown to be myoma. When she was last seen, a little 
over a year after the thoracotomy, she had no com 
plaints other than symptoms produced by the surgi 
cal menopause 

Case 4: M.L. B., female, age 11, was a patient at 
the University Hospital, University of California, 
San Francisco. The patient had become less active, 
tired easily, and appeared generally below par 
Three weeks before admission, she began to run a 
septic type of fever. She had no cough or chest pain, 
but there was early clubbing of the nails. 
hospitalized because she was thought to have rheu 
matic fever. Chest films (Fig. 4) showed a tumor in 
the right upper lobe, which was removed by partial 
lobectomy by Dr. Harold Brunn. It measured 
8 X 6 X 6cm. and was a myoma. A feature of the 
postoperative course was the drop in temperature 
following surgery. Recovery was uncomplicated, 
and at the last follow-up visit, eleven years after the 
thoracotomy, the patient was entirely well. 

Case 5: T. F., male, age 57, was admitted to 
Memorial Hospital because of a mass in the right 
lung which had been detected when he was studied 
elsewhere a year before for pleural effusion on the 
opposite side. The lesion had increased in size dur 
ing the period of observation (Fig. 5). Upon arrival 
at Memorial Hospital, he complained of cough and 
pain in the left side of the chest. He had a hard 
nodule in the left lobe of the thyroid for which a sub 
total thyroidectomy was done. The histologic report 


She was 


‘ Dr. H. Brodie Stephens supplied us with information 
regarding this case 


Myosarcoma partially obscured by hilus and heart shadows. B. 
Considerable enlargement of the myosarcoma in nine months 





Lateral view showing 


was nodular goiter. A right middle and lower lobe 
lobectomy was performed, and a tumor 7 cm. in 
diameter was removed and was reported as sarcoma, 
presumably myogenic in origin. The patient was well 
when last observed, four months later 

Case 6: F. H., female, age 67, for two months 
prior to admission to Memorial Hospital complained 
of cough associated with sharp substernal pain. A 
chest film showed a mass in the left lower lung field 
(Fig. 6). A biopsy taken through the bronchoscope 
from the left lower lobe bronchus was reported as 
showing malignant tumor, possibly bronchial myo 
sarcoma, A thoracotomy was advised, but the pa 
tient refused and there has been no follow-up 

Case 7: P.C., female, age 6, was a patient at the 
University of Illinois College of Medicine.® She had 
frequent attacks of pneumonia, dyspnea, and a dry 
hacking cough. X-ray studies were suggestive of 
obstruction of the right main bronchus. Bronchog 
raphy revealed a defect in the lumen of the right 
main bronchus near the bifurcation of the trachea 
(Fig. 7). Bronchoscopy showed that the carina was 
replaced by an irregular, friable mass which ap 
peared to extend into both bronchi. A large piece 
was removed for biopsy. The report was myosar 
X-ray therapy was instituted but had to be 
discontinued because of a fall in the erythrocyte 
count after 1,250 r (air dose) had been given through 
The child was followed 


coma. 


anterior and posterior fields. 
for only three months and is presumed to have died 
subsequently 


DIFFERENTIAL DIAGNOSIS 


Roentgenographically the differential 
diagnosis of muscle tumors of the lung is 


5 Dr. Danely P. Slaughter provided additional in 
formation on this case 
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Fig. 6 Case 6 A Large mvyosarcoma of uniform density and circular shane " 





Fig. 7. Case 7. Intrabronchial myosarcoma. 


concerned with a variety of lesions. At 
first it seemed to us that certain cases of 
lung abscess or organized infarct might bear 
a resemblance to these tumors. However, 
after a review of a few such cases, it became 
apparent that there would be little chance 
of confusing these conditions with a muscle 


tumor of the lung. Furthermore, the 
clinical features of each provide strong 
evidence for the correct diagnosis. After 
similar comparisons, it appeared to us that 


the conditions requiring differentiation 


could be resolved into a fairly concise 
group, including the following: broncho- 
genic carcinoma, nodular form; solitary 


metastasis from carcinoma or sarcoma 
bronchial adenoma; tuberculoma; and 
cysts of bronchogenic, dermoid, and solitary 
lung types. Most instances of the diseases 
listed would be sufficiently dissimilar from 
muscle tumor of the lung so that this 
possibility would not have to be considered 
in differential diagnosis in every instance 
For example, only a fraction of the periph- 
eral nodular bronchogenic carcinomas 
resemble a muscle tumor of the lung suf- 


to cause concern in dif 


ficiently closely 
ferentiation. 
Factors speaking for a 
carcinoma of the nodular type as against 
a primary muscle tumor are the less well 
defined borders, hilar or mediastinal adenop- 


bronchogenic 

































athy, pleural reaction, rib erosion, and a 
faster growth rate. However, there is an 
occasional carcinoma of this form that can 
not be differentiated roentgenographically 

Fig. 8 

The solitary cancer metastasis is perhaps 
the next most frequent disease that may 
simulate a hing muscle tumor (Fig. 9%) 
Generally a metastasis develops after its 
source has already been recognized. Occa 
sionally, however, a carcinoma deposit 
may be discovered in the lung with no 
known primary. Under these conditions 
it is possible for a metastasis so to resemble 
a lung muscle tumor that differentiation on 
a single radiographic examination is im 
possible. The same holds true for the soli 
tary sarcoma metastasis (Fig. 10) 

A tuberculoma (Fig. 11) may be indis 
tinguishable from a primary muscle tumor 
Our material indicates that tuberculomas 
tend to be smaller and occasionally they are 
multiple. They are oval and may have a 
slightly lobulated configuration. A central 
radiolucence or irregular central calcific de 
posits are important clues indicating the 
nature of this lesion and serving to dif 
ferentiate it from a primary muscle tumor 

Certain bronchial adenomas (Fig. 12) 
may show exactly the same roentgen 
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appearance as a primary muscle tumor 
Helpful differentiating points may be a 
tendency to occur near the hilus and the 
frequent accompaniment of atelectasis and 
similar complications of bronchial obstruc 

tion In our experience these tumor: 
average 3.5 cm. in diameter, are round or 
oval, and contain no calcification 





Fig. 9. Solitary carcinoma metastasis indistinguishable from a lung muscle tumor 
Fig. 10. Solitary sarcoma metastasi 
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Tuberculoma of the lung. This is larger 


than most in our material 


Bronchial adenoma simulating a myogenic 


lung tumor. 


Fig. 12 


There is at least one hamartoma (Fig. 
13) in our files that seems to be indistin- 
guishable from a primary muscle tumor of 
the lung. These uncommon growths are 
expected to contain calcification, a point 
which should distinguish them from the 
tumors under consideration. 

Most cysts are readily distinguished from 
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muscle tumors because of a sharp border, 
oval configuration, and their usual relation 
to the mediastinum. In dermoid cysts the 
presence of calcification and teeth and the 
anterior mediastinal position are other de- 
pendable points. Nevertheless, we have 
seen one bronchogenic cyst that closely re- 
sembles a primary muscle tumor of the 
lung (Fig. 14). 

The usual pleural mesothelioma should 
cause little difficulty because of its location, 


= 


Fig. 13. Hamartoma without calcification 


the accompanying pleural reaction, and 
the different configuration marked by a 
base along the pleural surface. 

It is evident from the foregoing that a 
reliable radiographic diagnosis of primary 
muscle tumor of the lung seems to be im- 


possible at this time. However, when a 
shadow pattern of the type described is 
encountered, a specific group of lesions is to 
be considered. Some of the diseases in this 
group may be excluded on other than 
roentgenographic grounds, and it is usually 
only the infrequent or special instance of 
these various conditions that simulates a 
myogenic lung tumor. 
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Fig. 14 Bronchogenic cyst 


SUMMARY 
1. Seven histologically proved cases of 
myogenic tumors primary in the lung have 
been studied roentgenologically. 
2. There were 4 myomas and 4 myosar- 
comas. 


3. Roentgenologically myoma and myo- 
sarcoma appear alike. 

4. Chief among the conditions re- 
sembling myogenic lung tumors are cer 
tain cases of bronchogenic carcinoma of the 
nodular form, single carcinoma or sarcoma 
metastases, bronchial adenoma, tubercu 
loma, hamartoma, and cysts 

5. While an unequivocal diagnosis of 
myogenic tumor is not possible roent 
genologically, the possibility of the diag 
nosis is to be considered when a certain 
shadow pattern is encountered in the chest 


film. 
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New York 21, N. Y. 
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SUMARIO 


Estudio Roentgenoldgico de Tumores Musculares Primarios del Pulmdn 


Siete casos de tumores musculares pri 
marios del pulm6n fueron estudiados roent- 
genol6gicamente y comprobados histolégi 
“amente, comprendiendo 4 miomas y 3 
miosarcomas. Roentgenograficamente, las 
dos formas son indiferenciables, teniendo 
aspecto de una tumefaccié6n homogénea, 
esencialmente esférica, de consistencia 
acuosa y bordes bien demarcados. Los 
tumores son aislados, suelen flotar en el pul- 
m6n y promedian 6 cm. de diametro. Pue- 
den mostrar desplazamiento, con estenosis, 
bronquial y raras veces pueden ser total- 
mente intraluminales. Tanto las formas 


benignas cuanto las malignas pueden reve 
lar hiperplasia durante un periodo de seis 
a doce meses. 

Entre los estados parecidos a tumores 
pulmonares miégenos destacanse ciertos 
casos de carcinoma bronquiégeno de forma 
nodular, metastasis carcinomatosas 0 sar- 
comatosas solitarias, adenoma bronquial, 
tuberculoma, hamarcioma y quistes. 

Si bien no es posible hacer radiolégica- 
mente un diagndéstico positivo de tumor 
miégeno, hay que considerar esa posibilidad 
siempre que se encuentre en la radiografia 
una imagen semejante a la descrita. 


(Piet. by PS 








A Method of Venography' 


DAVITT A. FELDER, M.D. 


per THE FIRST venographic studies in 
animals by Franck and Alwens (1) and 
the later work of Hirsch and Berberich (2) 
in man, many attempts at venography 
have been reported. The chief object to 
date has been to find a method of diagnos- 
ing acute venous thrombosis in the lower 
extremities (3-8). The procedure has been 
employed also for studies of the venous cir 
culation in the legs (Frimann-Dahl, 9; 
McPheeters and Rice, 10), for evaluating 
the efficiency of paravertebral lumbar sym- 
pathetic blocks (Bauer, 8; Papper and 
Imler, 11), and for the differential diagnosis 
of various conditions of the veins of the 
lower extremities (Mark, 12; Lesser and 
Danelius, 13). 

Theoretically a method of venography 
should be tested on normal human beings, 
but the difficulties of carrying out such a 
procedure on an appreciable number of 
subjects are obvious. It is next best to 
pursue studies in patients with some com- 
plaints referable to the veins of the lower 
extremity, as has been done for this presen- 
tation. 

In the author’s opinion venography is in- 
dicated when there are otherwise unex- 
plained edema, skin atrophy, pigmentation, 
eczema, or ulcers of the lower extremity. 
It should not be used as a substitute for a 
good history or a thorough physical ex- 
amination. It is probably not indicated in 
making a diagnosis of acute venous throm- 
bosis of the lower extremity. When such a 
diagnosis is not clear, venography may be 
hazardous, although in the author’s ex- 
perience no pulmonary emboli have re- 
sulted from it. 


METHOD 


In order to save time in the x-ray labora- 
tory, we start an infusion of 200 c.c. of 
normal saline with a 20-gauge needle into 





Fig. 1. Diodrast injection into vein on the dorsum 
of the foot through a No. 22 needle, with a tourniquet 
about the ankle to occlude the superficial veins. The 
rubber tubing has been disconnected from the intra- 
venous set and the syringe applied as shown 


one of the veins on the dorsum of the 
foot in the emergency room or ward, 
with the patient already on a litter. The 


extra adapter and 1 1, 2-foot length of rub- 
ber tubing shown in Figure 1 are attached 
to the intravenous set at its adapter to be- 
gin with. At the time of the procedure, the 
rubber tubing is simply detached from the 
intravenous set and the syringes are in- 
serted as necessary. The 1 1/2 feet of 
rubber tubing enable the operator to stay 
at a distance from the x-ray tube while 
making the injection. A vein distal to the 
superficial venous arch or the vein draining 
the great toe is chosen whenever possible, 
because of their more direct connection 


1 From the Departments of Surgery and Radiology, University of Minnesota Hospitals, Minneapolis, Minn 


Accepted for publication in April 1949. 
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and drainage to the deep veins. With the 
needle taped securely in place and the in- 
fusion running slowly, the patient is taken 
to the x-ray laboratory on the litter. 

In the laboratory, the patient is placed on 
a tilting x-ray table with Bucky diaphragm 
and cassette carrier. The table is then 
tilted some 15 degrees with the feet down- 
ward to simulate, in part at least, the up- 
right position. The leg is placed over the 
center line and rotated inwardly 45 de- 
grees, as recommended by Mark. A heavy 
gum rubber tourniquet is then placed snugly 
about the lower leg, approximately 8 cm. 
above the medial malleolus. By this 
maneuver the superficial veins are occluded, 
while the deep veins are protected by the 
fibula, tibia, and Achilles tendon at this 
level. Unfortunately, this may occlude 
the anterior tibial veins in some cases. 

A syringe containing 20 c.c. of 35 per 
cent diodrast (iodopyracet U.S.P.) is then 
attached to the rubber tubing, and the 
regular intravenous set is shut off and re- 
moved temporarily. The diodrast is in- 


jected at a rate of about 5 c.c. every twenty 


seconds. As soon as possible after the 
syringe is empty and removed, a syringe of 
saline is attached and the injection con- 
tinued at the same rate. This latter 
maneuver not only assures a continuous 
flow of the diodrast at about the same rate 
out of the foot and inte the leg until the 
procedure is finished, but also flushes the 
vessels at the same time. 

Venograms are obtained as follows: 

(1) With the x-ray tube set in the 
lateral stereo position, at the same angle as 
the table (15°) and centered on the upper 
half of the leg, the first exposure is made 
after about 15 c.c. of diodrast have been in- 
jected, or about one minute after the be- 
ginning of the injection. A 7 X 17-inch 
film is used here. — 

(2) Immediately after this, the x-ray 
tube is shifted to the opposite stereo posi- 
tion laterally, the cassette is replaced, and 
another exposure is made. 

(3) Next the cassette carrier and tube 
are moved up to center on the mid-thigh, a 
14 X 17-inch cassette replacing the nar- 
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rower one, with the milliampereseconds 
changed as necessary. The tube is left in 
its lateral position and an exposure is made. 
Usually about 25 c.c. have been injected by 
this time (20 c.c. of 35 per cent diodrast 
and 5 c.c. of saline from the second syringe), 
about a minute and forty seconds having 
elapsed since the beginning of the injection. 

(4) As soon as it can be done, the cassette 
is replaced by another, the x-ray tube is 
pushed laterally to its original position, and 
a fourth exposure is made. 

The tourniquet is then removed, the 
regular intravenous set is reattached, the 
patient is returned by litter to the emer- 
gency room or ward, and the saline is 
allowed to run out. 

Leaving the x-ray tube on one side be- 
tween steps 2 and 3 saves time and elimi- 
nates the necessity of resetting the tube 
after the second exposure. 

Injection of the contrast medium and 
saline should be continuous until the end 
of the procedure. As a consequence, a 
minimum of three people is necessary to ob- 
tain venograms by this method: one to in- 
ject, one to make exposures, and one to 
change the cassettes and move the x-ray 
tube. Since there is an increased pressure 
in the system during the injection, while 
the tourniquet is on, one must remember to 
pinch the rubber tubing when changing 
syringes, to prevent return flow. 

The x-ray technic which we have found 
to make for the greatest ease in interpreting 
the resultant films is that which will show 
bony trabeculation, or the so-called ‘‘bone 
technic.’’ Allowance should be made for 
edema, when this is present, to get the best 
results. It is probably advisable to take 
scout films in such cases until one has ac- 
quired the knack of judging edema. 

If there is a great deal of deep vein ob- 
struction, the rate of injection may per- 
force be slower than the usual 5 c.c. per 
twenty seconds. One usually errs on the 
side of proceeding too quickly with the ex- 
posures. It has been shown by Frimann- 
Dahl, and also in our own fluoroscopic 
studies, that at rest the movement in deep 
veins in the lower extremities is extremely 
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Fig. 2. Venogram of deep veins of the leg and thigh 
with the extremity in internal rotation and films 
apposed to show continuity of the vessels. B.F. Bifid 
femoral vein. B.P. Bifid popliteal vein. Pe. Peroneal 
veins. C. Calf veins. P.T. Posterior tibial veins. 


slow, so that the time required for the con- 
trast medium to pass from the foot to the 


TABLE I: VISUALIZATION PERCENTAGES IN 65 
VENOGRAMS OF THE LOWER EXTREMITY 
(Tuicus, 63; Lecs 65). 


Veins Visualized Number Per Cent 
Femoral 51 80.9 
Profunda femoris 10 15.0 
Popliteal D4 83.0 
Posterior tibials 49 75.3 
Anterior tibials 10 15.0 
Peroneals 60 92.3 


inguinal region is usually over two minutes, 
Although the method described supplies 
additional vis-a-tergo and speeds up the 
flow, it is still much slower than one might 
expect. 
INTERPRETATION 

The stereoscopic views not only obviate 
turning the patient, prolonging the proce- 
dure, and decreasing the chance of the 
needle coming out of the vein, but also make 
interpretation easier and more accurate 
than with routine anteroposterior and 
lateral views. It has been shown (14) that 
the deep veins are often so close together 
that they may be superimposed in any view 
of the leg and only by stereoscopic visualiza- 
tion can they readily be separated. Center- 
ing the x-ray tube on the upper half of the 
leg and the mid-thigh gives an overlapping 
of films, so that the popliteal vein or collat- 
erals in this area can readily be studied. 

Figure 2 shows a normal venogram made 
by the method presented here. With this 
method the superficial veins should not be 
visualized except as evidence of deep vein 
obstruction or valvular damage and in- 
competence in the deep and perforating 
veins. Only after much experience with a 
given method and with thorough knowledge 
of vascular anatomy, should a finished in- 
terpretation of venography be expected or 
any interpretation be relied upon. 


RESULTS 

Sixty-five venograms of the lower ex- 
tremities were obtained in 48 patients by 
the method presented. 

Visualization Percentage: In Table I are 
given the number of times each vein or 
group of veins of the lower extremity was 
visualized. In 3 instances where the 





AR Ay 





A METHOD OF 


Vol. 54 


femoral vein was not visualized, the patient 
had an acute iliofemoral thrombosis proved 
at surgery. In another 8 patients there was 
a definite clinical history of an old ilio- 
femoral thrombosis, and in still another 
patient a questionable history of this con- 


dition. The venographic appearance of 
acute and old iliofemoral thrombosis with 
irregular filling defects in the vein walls, 
the parallel and hairpin-like collaterals de- 
scribed by Lesser and Danelius, was seen 
in all of the cases where the femoral vein 
was not visualized. With these facts as 
support, one can consider the visualization 
percentage of the femoral vein by this 
method as closer to 100 per cent than the 
figure given in Table I. 

These arguments apply also to the 
popliteal and posterior tibial veins, where 
venous thrombosis was present in six and 
four instances, respectively. Less fre- 
quently involved by thrombosis are the 
anterior tibials, profunda femoris, and 
peroneal veins, so that here the visualiza- 
tion percentages are less influenced by this 
factor. It is the author’s belief that the low 
visualization percentages for the profunda 
femoris and anterior tibial veins are at- 
tributable to failure of the method. 

Unsatisfactory Venograms: Any films 
failing to show contrast medium in one or 
more of the deep veins of the leg and in the 
thigh without obvious collaterals, and 
pathological evidence on the venogram to 
account for the failure, were considered un- 
satisfactory. 

Of the entire 65 venograms, 9 were un- 
satisfactory. Technical difficulties such as 
improper timing, exposure, and developing 
were responsible in 4 instances. Satisfac- 
tory repeat venograms were obtained in 2 of 
this latter group. The remaining 5 un- 
satisfactory venograms may have repre- 
sented a complete failure of the method or 
technical mistakes of which we were un- 
aware. It is quite possible that in some in- 
stances the tourniquet was applied too 
tightly and obliterated the deep as well as 
the superficial veins. The application of 
the tourniquet is a recognized weakness in 
the method, but with some experience one 
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learns to apply it in such a way as not to 
occlude the deep veins. It should be tight 
enough to occlude the superficial veins in 
any event. 

Reactions: A history of previous intra- 
venous injection of radiopaque media or of 
any type of allergy was sought for in every 
case. Only if a positive history was ob- 
tained was the patient given the Dolan (15) 
mouth test or the procedure abandoned en- 
tirely. The reactions were as follows 


Positive Dolan test......... 
Nausea 
Retching or vomiting 


ToTAL 9 


It is interesting that in those patients who 
had reactions there was no positive Dolan 
test. Perhaps if the test had been made in 
some of the cases in which the procedure 
was abandoned entirely because of a his- 
tory of allergy or asthma, some positive 
results might have been obtained. 

Pain: Except for an uncomfortable 
sensation of pressure in the foot in a few in- 
stances, none of the patients suffered pain 
from the procedure. 

Spasm: In 3 instances the picture of 
spasm was noted in the veins. This was 
not accompanied by pain. 

DISCUSSION 

The results of these studies, while based 
on venograms in supposedly pathological 
subjects, show a certain consistency in re- 
peatedly high visualization percentages for 
the posterior tibial, peroneal, popliteal, and 
femoral veins. It is probable that ina series 
of normal subjects these percentages would 
be higher. 

It is mainly in visualization of the an- 
terior tibial veins that the method fails. 
Clinically these veins are of less importance 
than the other deep veins, because of their 
infrequent involvement in deep venous 
thrombosis and subsequent post-throm- 
botic complications. In spite of this, their 
venographic visualization is desirable and 
might throw light upon an unexplained 
swelling, a lateral ulcer or other lesion. 
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A study of a series of normal subjects 
with this method, or a modification of it, is 
indicated and would be an important con- 
tribution to the subject. 


SUMMARY 


1. A method of venography of the deep 
veins of the lower extremity is presented. 

2. The procedure was applied in 65 
extremities, in 48 patients, all with clinical 
complaints which might be referable to the 
veins. 

3. <A high visualization percentage was 
found for the peroneal, posterior tibial, 
popliteal and femoral veins. 

4. The anterior tibial and profunda 
femoris veins were infrequently visualized. 

Nore: The author wishes to express his gratitude 
to Miss Ruth B. Berens for her technical assistance 
in this work. 

Department of Surgery 


University of Minnesota Hospitals 
Minneapolis 14, Minn. 


REFERENCES 


Kreislaufstudien 
Wehnschr. 57: 


1. FRANCK, O. AND ALWENS, W.: 
am Réntgenschirm. Miinchen med. 
950-954, 1910. 

2. Hrrscn, S., AND BERBERICH, J.: 
Blutgefasse im Réntgenbild, Radiologische 
Band I. Leipzig, George Thieme, 1924 

3. DEBaKEY, M., SCHROEDER, G. F., AND OCHSNER, 


Die peripheren 


Praktika, 


Davitt A. 





FELDER April 1950 


A.: Significance of Phlebography in Phlebothrombosis 
J. A. M. A. 123: 738-744, Nov. 20, 1943. 

4. ANDERSON, F. M., AND Patterson, R. H.: 
Phlebography and Treatment of Venous Thrombosis 
Northwest Med. 44: 178-186, June 1945. 
5. Baker, E. C., AND MILLER, F. A: Further Ex- 
periences with Venography. Radiology 43: 129 134, 
August 1944. 

6. Baker, E. C.: Clinical and Roentgenologic 
Evaluation of Venography, Based on 1,027 Cases. Am. 
J. Roentgenol. 58: 603-615, November 1947 
7. MaAnorNner, H.: A Method for Obtaining 
Venograms of the Veins of the Extremities Surg., 
Gynec. & Obst. 76: 41-42, January 1943 

8. Bauer, G.: A Venographic Study of Thrombo- 
Embolic Problems. Acta chir. Scandinav., Suppl. 61, 
1940 

9. FRIMANN-DAHL, J.: Postoperative Réntgenun 
tersuchungen; Diaphragmabewegungen und der post- 
operative Venenstrom; postoperative Lungenembolein. 
Acta chir. Scandinav., Suppl. 36, 1935 

10. McPueerters, H. O., anp Rice, C.: Varicose 
Veins: Circulation and Direction of Venous Flow; 
Experimental Proof. Surg., Gynec. & Obst. 49: 29-33, 
July 1929 

ll. Papper, E. M., AND Imuer, A. E.: Use of 
Phlebography and Lumbar Sympathetic Block in the 


Diagnosis of Venospasm of the Lower Extremities. Pre- 
liminary Report. Surgery 15: 402-412, March 1944 
12. Mark, J.: Venography. I. Its Use in the 


Differential Diagnosis of Peripheral Venous Circulation 
II. A Simplified Technic. Ann. Surg. 118: 469-477, 
September 1943. 

13. Lesser, A., AND DANELIus, G.: Venography: 
Its Value in the Diagnosis and Management of Venous 
Disturbances of the Lower Extremities. Ann. Surg. 
119: 903-921, June 1944. 

14. Fevper, D. A.: Anatomical-Spatial Relation- 
ships of the Deep Veins of the Lower Extremity as a 
Basis for Venographic Interpretation. Radiology 54: 
521-526, April 1950 

15. Doran, L. P.: Allergic Death Due to Intra- 
venous Use of Diodrast: Suggestions for Possible Pre 
vention. J. A. M. A. 114: 138-139, Jan. 13, 1940 


SUMARIO 


Método de Venografia 


En la técnica de venografia de los miem- 
bros inferiores aqui descrita, se rota la 
pierna 45 grados hacia adentro y se aplica 
un torniquete grueso para ocluir las venas 
superficiales. Se inyecta diodrasto, pre- 
cedido y seguido de solucién salina, man- 
teniéndose una corriente continua durante 
todo el procedimiento. Se toman vistas 


estereoscépicas, pues las venas internas 


quedan a menudo tan juntas que se sobre- 
ponen y no pueden visualizarse por sepa- 
rado mas que con esa técnica. 

El procedimiento fué aplicado a 65 miem- 
bros, en 48 enfermos. El porcentaje de 
visualizacié6n fué alto para las venas pe- 
ronea, tibial posterior, poplitea y femoral, 
pero bajo para la tibial anterior y femoral 
profunda. 
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Anatomical-Spatial Relationships of the Deep Veins of the 
Lower Extremity as a Basis for Venographic Interpretation’ 
DAVITT A. FELDER, M.D. 


YINCE THE FIRST venographic studies in 
S man by Hirsch and Berberich (1), 
there has been, with few exceptions, a 
great tendency to interpret venography of 
the lower extremity without fundamental 
anatomical correlation. As a consequence 
of this and the inadequacy of certain tech- 
nics, the results have not been satisfying 
from the practical point of view. It is the 
purpose of this study to provide some basis 
for venographic interpretation. 


THE DEEP VEINS OF THE LEG 

A review of the more familiar anatomical 
texts reveals little that would help in a 
study of the veins of the lower extremity. 
The first detailed anatomical study was 
that of Braune (2) in 1889. Even with his 
complete descriptions and the less com- 


prehensive ones of Poirier and Charpy (3), 
it is difficult from available texts and draw- 
ings alone to correlate the spatial relation- 


ships with the venographic roentgeno- 
grams. To appreciate these relationships 
better, the author has dissected 20 ampu- 
tated legs, making serial cross sections in 
two of these. The observations to be re- 
ported here are based in part on these dis- 
sections. 

In the ordinary anteroposterior roent- 
genogram, the fibula is seen to lie almost be- 
hind the tibia, and the veins, if visualized, 
appear behind or in front of the bones for 
their entire course. Rotating the leg in- 
wardly about 45 degrees brings the fibular 
shadow away from that of the tibia and 
projects a much thinner view of the tibia 
onto the film. This enables one to visualize 
the injected veins with a minimum of block- 
ing by the bones of the leg. 

The usual anatomical position of the 
principal deep vessels of the leg is repre- 
sented in Figure 1, the leg being rotated in- 


Post Tibial V 
Ant. Tibial V 


Peroneal V 














Fig. 1. Drawing showing the relative position of the 
major deep veins of the leg, with a cross-sectional view 


wardly as described above. With catheters 
placed in the major deep vessels, their 
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Fig. 2. Roentgenogram with the lower extremity 
(amputated specimen) inwardly rotated. A and B. 
Catheters in the anterior tibial veins. C. Catheter 
in the peroneal artery (lying between the corresponding 
veins). D. Catheter in the most medial of the posterior 
tibial veins. Following A and C into the thigh one can 
see the relative position of the popliteal artery and vein. 

Fig. 3. Lateral view of the same leg with the cathe- 
ters in the same deep vessels. 
course can be seen in the roentgenogram 
(Figs. 2 and 3). For the sake of simplicity, 
the catheters have been introduced into 
only some of the vessels. It is obvious that 
differentiation between anterior tibial ves- 
sels and peroneal vessels in the anteropos- 
terior projection is practically impossible. 
The lateral view has little advantage in 
this regard and simply adds the posterior 
tibial shadow to the projection, as shown 
in Figures 3 and 8. 

The answer to this difficulty is the use of 
the stereoscopic roentgenogram. This 
technic has the added advantage that the 
patient does not need to be turned during 
venography as would be necessary in order 
to obtain a lateral view. 

Posterior Tibial Veins: As shown in 
Figures 1, 2, and 4, the posterior tibial 
veins lie, as a rule, behind the tibia for the 


distal part of their course and then join in 
the upper leg, where they receive first the 
common peroneal vein and then the 
common anterior tibial vein. The venous 
trunk so formed is the popliteal vein. 
Peroneal Veins: The peroneal veins lie 
at about the same depth as the posterior 
tibial vessels in the anteroposterior pro- 
jection, namely deeper than the fibula and 
at about the level of the back of the tibia. 
In the roentgenogram made as advised 
above, these vessels pass between the tibia 
and fibula to join the popliteal vein higher 
in the leg. Figure 5 shows a characteristic 
venographic picture of the peroneal veins. 
Anterior Tibial Veins: The anterior 
tibial veins appear to lie close together in 
the lower leg anterior to both tibia and 
fibula. Sometimes, these veins cross in 
front of the tibia. As they ascend the leg 
between the tibia and fibula, they come to 
lie more posteriorly, but are always an- 
terior to all of the other major deep vessels. 
As seen on roentgenograms and in actual 
dissections these veins are always smaller in 
caliber than the other major deep vessels. 
A common, though not invariable, charac- 
teristic is the nearly right-angle turn made 
by the common anterior tibial vein through 
the foramen in the interosseous septum 
on entering either the posterior tibial or the 
popliteal vein, as the case may be (Fig. 6). 
In the roentgenogram, the shadows of these 
vessels are superimposed upon those of the 
peroneal veins. Confusion may usually be 
avoided by study of the stereoscopic views. 
Calf Veins: Long neglected, the calf 
veins do appear in venograms and are 
probably of clinical significance. Referred 
to as “‘sural veins,” first by Braune and 
later by Poirier, they should properly be 
called ‘‘central or deep sural veins’’ to dis- 
tinguish them from the better known and 
smaller lateral and medial sural veins that 
accompany the corresponding arteries 
higher in the leg. While they were shown 
originally by Braune (Fig. 7) as paired 
veins, one or the other of the pair is usually 
larger and there may be but one vein. 
These veins arise in the calf muscles, 
usually the gastrocnemius and soleus 
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Fig. 4. Partial venogram with the lower extremity internally rotated 


PT. Posterior tibial veins. F. 


Femora! vein. BP. Bifid popliteal vein 


ATE. Entrance of the anterior tibial veins. PeE. Entrance of the peroneal 


veins. 


Fig. 5. Partial venogram with the lower extremity internally rotated. Pe 
Peroneal veins. BP. Bifid popliteal vein. Br. Bridge between paired veins 
Fig. 6. Venogram with the lower extremity internally rotated. A. An 


terior tibial veins. P 


Popliteal vein 


PC. Parallel popliteal collateral 


Su. Central sural (calf) veins lying in part behind the posterior tibial veins 
PT and C. Communicating or perforating veins 


muscles and receive tributaries throughout 
their course in these muscles. They re- 
main, for the most part, within the muscle 
substance and emerge from it higher in the 
leg to join the peroneal, posterior tibial, or 
popliteal vein. Occasionally, one of these 
large centrally located calf veins draining 
the gastrocnemius muscle unites with 
another draining the soleus and the two 
together join the posterior tibial vein to 
form a common trunk. While actually 
paramedian in location in all of the speci- 
mens dissected in this study, these veins 
usually lay practically in the center of the 
muscles drained and were occasionally 
paired. When paired, one of the two was 
usually rudimentary. Figure 8 shows the 
relative positions of the veins and their 
tributaries in the lateral projection in an 





injected amputation specimen. Usually 
there are one or more of these veins, but 
they were absent in some specimens. 

In the venogram with the leg rotated in- 
wardly, as recommended, the calf veins 
are seen to lie deep to all of the other deep 
veins and usually to one side (Fig. 6). 
They are characteristically single, very 
broad above and conical in shape. 

Perforating or Communicating Veins of 
the Leg: The perforating veins are small as 
a rule and invariably paired, traveling in a 
horizontal direction from superficial to deep 
veins. They can often be seen, especially 
those draining into the peroneal and an- 
terior tibial veins, to curve around the 
muscle bundles and the fibula. Linton (4) 
studied the anatomy of these veins and de- 
scribed them in detail. (See Figs. 6 and 8.) 
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Fig. 7. Copy of a drawing from Braune’s Das 
Venensystem des menschlichen Korpers, showing dissec 
tion of the calf muscles to illustrate the ‘‘sural’’ or calf 
veins and also the bridging between paired veins 


Bridges and Collaterals: It is not within 
the scope of this paper to discuss the de- 
tailed anatomy of the veins of the lower ex- 
tremity. It is important to emphasize, 
however, that there are small bridging 
veins between the bifid veins that pass in 
front of or behind the artery they accom- 
pany and allow blood to pass freely from one 
main vein to the other. These bridges be- 
come important when one of the bifid ves- 
sels is occluded and a detour for the blood 
is needed. (See Figs. 5 and 7.) 

Parallel to and connecting the deep 
venous systems with one another are 
numerous and varied collaterals in the leg. 
These vessels are usually small in caliber 


and travel only short distances, character- 
istics by which they can be recognized. 
Their numbers are more apparent when a 
deep obstruction exists in one of the major 


vessels. (See Fig. 6.) 


THE DEEP VEINS OF THE THIGH 


Popliteal Vein: The popliteal vein is a 
smooth vessel into which flow the tribu- 





Fig. 8. Lateral roentgenogram of an amputated 
specimen with injection of diodrast into the veins 
Su. Sural (calf) veins. SS. Short saphenous vein. 
LS. Long saphenous vein. Pt. Posterior tibial veins. 
Pe. Peroneal veins. AT. Anterior tibial veins. C 
Communicating or perforating veins. 
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taries from the leg. It lies behind the 
bones and, when the leg is positioned as de 
scribed above, passes diagonally from 
lateral to medial to become the femoral 
vein in the adductor canal (Figs. 2, 4, 6, 9, 
and 1). 

Femoral Vein: In a stereoroentgeno- 
gram, with the thigh in internal rotation, 
the femoral vein is seen to pass from a pos- 
terior to an anterior position as it ascends 
the thigh from lateral to medial in a 
straight diagonal or in a bow, depending on 
the age and build of the individual. Asa 
rule, the femoral vein is projected over the 
lateral aspect of the ischium. The valves 
are readily distinguished in most instances, 
and their numbers may vary even in the 
same individual (Figs. 9 and 10). 

Profunda Femoris Vein: Seldom shown 
in venography, the profunda femoris vein is 
seen to pass from a dorsal to a ventral 
position in the stereoscopic view and from a 
lateral to a medial position to enter the 
femoral vein from behind and from the side 
(Figs. 11 and 12). 

Perforating and Collateral Veins of the 
Thigh: As in the leg, the perforating and 
collateral veins of the thigh are demonstra- 
ble when there is obstruction of the main 
vessels. They are characteristically smaller 
than a main vessel and may be visualized as 
a network about the latter throughout its 
course, or running parallel to it. They 
may also appear as perforating vessels pass- 
ing outward and into the superficial veins 
(Fig. 12). 

DUPLICATION OF VEINS 

Duplication of veins is encountered fre- 
quently and is not abnormal. The con- 
dition is usually recognized easily, but 
sometimes may be confusing (Figs. 4, 5, 11, 
and 13). A duplicated femoral vein, as 
seen in Fig. 13, might be construed as a 
femoral and a profunda femoris, but in 
stereoscopic views the duplicated vessels in- 
variably lie in or about the same plane. 
In the case of an anastomosing profunda 
femoris vein, the profunda itself lies pos- 
teriorly throughout a good part of its 
course. Since this type of anomaly satisfies 
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Figs. 9 and 10. Venograms of normal right (Fig. 9 
ind left (Fig. 10) femoral veins in the same patient, 
showing a greater number of valves and increased 
tortuosity in the left femoral vein 


the definition of a “‘femoral collateral,’ as 
discussed by Edwards and Robuck (5), it 
might well be termed such. Actually, in 
order to be considered a true duplication, 
the femoral vein should be double through 
out its course. 

More often than not, duplication extends 
throughout the venous tree in the lower ex 
tremity, and the leg veins drain directly 
into their main stems, which in turn are 
duplicate, rather than first entering a 
common vein. In this study, such duplica 
tion rarely involved the femoral vein; 
usually it was the popliteal vein and the 
veins below it which were duplicate. 

SUMMARY 

The data presented in this report were 
obtained from dissections, venograms, and 
other studies. They offer an explanation 
for the advantages of rotating the ex- 
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Fig. 11. Venogram of the internally rotated thigh. CI 
Femoral vein in the lower thigh 


CF. Common femoral vein. LS. Long saphenous vein 


BF. Bifid femoral vein. F 
Fig. 12. Venogram of the internally rotated thigh 
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Common femoral vein. PF. Profunda femoris vein 


PF. Profunda femoris vein. SF. Superficial femoral vein. TF. Thrombus in the femoral vein. C. Perforating 
or communicating veins 
Fig. 13. Venogram of the internally rotated thigh showing a bifid femoral vein or ‘‘femoral collatera 


tremity inwardly to about 45°, for study, 
and of making stereoscopic views. 

The usual gross spatial relationships of 
the major vessels in the leg and thigh as 
they appear on the stereo-venogram are de 
scribed to aid in the interpretation of 
venograms. 

Note: The author wishes to express his gratitude 
to Dr. Francis F. Ruzicka, Jr., for his assistance 


University of Minnesota Hospitals 
Minneapolis 14, Minn 
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SUMARIO 


Las Relaciones Anatdémico-Espaciales de las Venas Profundas del Miembro Inferior 


A fin de obtener una base anatémica para 
la interpretaci6n de los venogramas del 
miembro inferior, el A. disecé6 20 piernas 
amputadas, ejecutando cortes transversales 
seriados de dos de ellas. 

Observése que la rotaci6én interna de la 
pierna a unos 45 grados permitia la visuali- 
zacién venografica con un minimo de obs- 


trucci6én por los huesos de la pierna. Para 
la diferenciacié6n entre los vasos tibiales 
anteriores y los peroneos, parecen indicadas 
las vistas estereoscépicas. 

Describense las habituales relaciones 
macroscépicas de los vasos mayores en la 
pierna y el muslo segiin aparecen en el 
estereovenograma. 
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Death Following Angiocardiography' 


CHARLES T. DOTTER, M.D., and FREDERIC S. JACKSON, M.R.C.P 


been known to 
contrast 


YSOLATED DEATHS have 

| occur following injection of 
media for angiocardiography, and one fol 
lowing intracardiac injection (1). Pender 
grass and his co-authors (2), in response to 
a questionnaire addressed to over 1,000 
radiologists and urologists, found 26 fa 

talities thought to be due to the use of 
diodrast, 35 per cent, for intravenous urog 

raphy, to which may be added 10 collected 
by Furman (3) from the literature, occur 

ring in the course of angiocardiography. In 
the absence of comprehensive published re 

ports there is a wide difference of opinion 
about the risk involved in angiocardiogra- 
phy and an attempt has therefore been made 
to ascertain how many deaths have occurred 
in the United States, Canada, Great Britain, 
and Sweden, in relation to the total number 
of patients thus studied. 


A questionnaire was sent to 1,378 gen 
eral hospitals in the United States and 
Canada with bed capacities of 150 or more, 
and, of these, $37 replied (60.7 per cent). 
Angiocardiography had been employed in 


159 (18.8 per cent), which reported a 
total of 5,961 examinations, with 18 fatali 
ties; 3 of these could not be strictly at- 
tributed to the procedure, as is explained 
later. 

The same questionnaire was sent to all 
centers in Great Britain and Sweden where 
angiocardiography was known to be used, 
and to most other large centers (except 
where private inquiry had already con- 
firmed that the procedure was not in use). 
The figures for Great Britain, which are 
virtually complete, comprise 413 angio- 
cardiograms at 17 different hospitals with 
‘deaths. The Swedish figures are incom- 
plete, since information was unobtainable 
from some centers known to be using angio- 
cardiography. The results are summa- 
rized in Table I. 


RESULTS OF QUESTIONNAIRE 
ANGIOCARDIOGRAPHY 


rasBLe | 


Centers 
Using 
Angio 

cardiog 
raphy 


Total No 
Angiocardio —— 

graph s 

Studies 


ported 


U.S. and Canada 159 5,961 
Great Britain 17 $13 


Sweden * 6 150 (approx 


Toral 182 6,824 


incomplete 


* Figures for Sweden known to be 


To all hospitals and centers reporting 
any deaths a second questionnaire was 
sent, the details from which are assembled 
in Table II. Owing to the time involved in 
conducting such an inquiry, the results 
are not complete to the same date, but all 
the deaths reported occurred before June 
30, 1949. Consideration has been given 
to the question of double enumeration of 
fatalities should any be published in more 
detail elsewhere. It is thought that the 
particulars given in Table II are sufficient 
to enable each case to be recognized sub 
sequently, without indicating where it oc 
curred. Names of places and individuals 
supplying these figures have not been in- 
cluded, chiefly because of the long delay 
which would be involved in obtaining uni 
form sanction, and because it is felt that 
the information should be made available 
at the earliest possible date. 

Death following angiocardiography was 
found to have occurred in 26 cases out of a 
total of 6,824 investigations (().38 per cent). 
In 2 cases (Cases 17 and 18) the injection 
was made through a catheter in the right 
atrium and in 1 case in an infant (Case 16) 
the carotid artery was entered, being mis- 
taken for the jugular vein. Since these 3 
deaths did not occur following the usual 
angiocardiographic technic, they are 
omitted from the discussion, though the 
details are included in Table IT. 


From the Department of Radiology of The New York Hospital-Cornell Medical Center, and the Cardiac 


Department of the London Hospital 














Case, Sex 
Weight 


North America 


1 M 
16.4 kg 
2 F 
10 kg 
3 F 
10 kg 
1 F 
10.4 kg 
5 M 
7.5 kg 
6 IF 
ll kg 
7 M 
6.3 kg 
& I 
8.4 kg 
9 M 
10 M 
11 M 
12 F 
8.6 kg. 
13. M. 
6.5 kg 
14. I 
9.6 kg. 
15. M 
16.* M 
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Pathologic Findings 


Hypoplastic aorta; large left ven 
tricle 

Atrial and ventricular septal de 
fects; pulmonary atresia; dext 
aorta; dilated bronchial arteries 
Mongol 

rans. of great vessels; high ven- 
tricular septal defect patent 


foramen ovale 


Pulmonary stenosis and atrial sep 
tal defect huge rt atrium 
hypertrophic rt. ventricle 


Subaortic stenosis Mongol 


Tetralogy of Fallot with marked 


pulmonary stenosis 

Atrial and ventricular septal de 
fects trans. of great vessels 
dextrocardia; small pulmonary 
irteries 

Ventricular septal defect; trans 


position of great vessels; pul 
monary stenosis with bicuspid 
valve 

Clinical diagnosis atrial septal 


defect No autopsy 


Cor pulmonale; pulmonary hyper 
tension; thrombi in pulmonary 
arterioles; repeated pulmonary 


infarcts 


Bilateral femoral arterial throm 
bosis; renal arteriosclerosi 


lungs congested and edematou 


Atrial and ventricular septal de 
fects; superior and _ inferior 
venae cavae entered left atrium 
mural thrombi in atrium; sub 
acute gastro-enteritis 

Atrial and ventricular septal de- 
fects; patent ductus arteriosus 
hypoplastic aorta; mitral atresia 
bronchopneumonia 

Atrial and ventricular septal de 
fects; pulmonary stenosis; over- 
riding aorta; situs inversus ab- 
dominis 

Patent ductus arteriosus; cardiac 
hypertrophy; subdural hemor- 
rhage 

Tricuspid stenosis; hypoplastic 
right ventricle; tricuspid mitral 
valve; pulmonary congestion 


Multiple arteriovenous aneurysms 
of lung; pulmonary edema 





* Not included in general discussion. 


Vascu 

larity 
of 

Lung 


Fields 


Norm 


Dim 


Incr 


Norm 


Norm 


Dim 


Dim 


Incr 


Norm 


Incr 


Dim 


Incr 


Dim 


Incr 
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TABLE II: SuppEN DeatH 


Contrast 
Medium 


Diodrast 70% 


Diodrast 


2.5 


Diodrast 70 


Diodrast 70 
Diodrast 70 


Diodrast 7) 


Diodrast 70° 


Diodrast 70 


Diodrast 70 


Diodrast 70 


Diodrast 7 


Diodrast 70 


Diodrast 70 


Diodrast 70 


Diodrast 70 


Neo-iopax 
75 


Diodrast 70% 





v 


€nsitivity 
Test 


Not done 


Not known 
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Fae Aeon age 
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FoLLOWING ANGIOCARDIOGRAPHY 


Time of 
Amount Injected 


Death after Pre 

— E Last medication 
. > ld 
Ist 2d Injection 
30 5 min Morphine 
10 20 min Barbit 
18 is 18 5 min Morphine 
Scopolamine 

9 5 min Morphine 


Scopolamine 


20 Immediately Barbit 


15 10 min Scopolamine 
30 > min Scopolamine 
”") 13 15 1 hr Scopolamine 
50 ‘ 1'/, hr None 
50 50 10 min Morphine 
Scopolamine 
50 50 2 hr. None 
25(? 12 hr. None 
15 15 3 day Scopolamine 
15 10 hr Atropine 
30 oy) 2 hr Scopolamine 
‘ 6 hr None 
35 25 min. Morphine 
Phenobarbit 


DEATH FOLLOWING ANGIOCARDIOGRAPHY 


General 


Anesthetic 


Avertin, N2xO 


None 


None 


None 


Pentothal 


Open ether 


Open ether 


Open ether 


None 


None 


Avertin 


Open ether 


Open ether 


Open ether 


None 


None 


Manner of Death 


Sudden respiratory arrest 


Sudden 


Lost consciousnes irregular 
respiration followed by ar 


rest; heart beat a little longer 


Sudden respiratory arrest 


Sudden respiratory arrest dur- 
ing 3d _ injection heart 
sounds stopped 

Marked pulmonary edema 7 
min. after injection 

Respiration stopped 3 min 


after injection 


Immediate collapse with res 
piratory arrest Recovery 
with artificial respiration 


after half hour. Sudden un 


consciousness and death 
Increasing cyanosis and res 

piratory arrest 2—4 min. after 

injection later cardiac ir 


Frequent attacks of coughing; 


gastro-intestinal bleeding 


Increasing cyanosis and res- 
piratory distress; pulmo- 
nary edema; fever and bron- 
chopneumonia 

Convulsions and pulmonary 


edema 2 hr. after injection 


Well 1 hr. after procedure; 
found dead '/2 hr. later 

Injection into carotid artery; 
no hemorrhage; 3 hr. later 
increasing cyanosis and dys- 
pnea, gradual decline 

Acute pulmonary edema with 
pink frothy sputum 


Remarks Case 

1 

l 

Mongol 2 

Pulmonary arterioles nar 3 
rowed, postmortem. No 


cause for sudden death 


found 
1 
Mongol 5 
» 
S 
No 1utop y ot 
Extensive thrombosi of 10 


pulmonary arteriole 
postmortem roentgeno 


grams showed residual 





diodrast in ilmonary 


vessels 
Blood urea immediately 11 
postmortem 77 mg 
18 gm. diodrast in blood 
stream at death, of 70 
gm. injected 
Clinically death thought 12 
probably not due to 
diodrast 


Subdural hemorrhage on 15 


postmortem examination 


Continued crying thought 16* 
to have caused heart 


failure 


Injection into right at- 17* 
rium through cardiac 


catheter 


{| Table cont. on p. 530) 
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Case, Sex, Age 
Weight 


18.* M. 38 yr 


Great Britain 


19. F. Zye 


~ 


CHARLES 


Pathologic Findings 


High ventricular septal defect; 
right ventricle hypertrophy; bi 
lateral pulmonary arterial aneu 
rysms; emphysema; left occipi- 


tal focal encephalomalacia 


Pulmonary atresia 


Tetralogy of Fallot 


. DOTTER AND FREDERIC S. JACKSON 


Dyspnea 


On exertion 


At rest 


On exertion 


21 F ) yr Aneurysm of sinus of Valsalva; None 
18 kg pulmonary collapse; brown 
fluid in small bronchi and stom 
ach 
22 F. 4yr.,11 Tetralogy of Fallot; collapse of On exertion 
mo, I3 kg both lower lobes; blood-stained 
mucus in bronchi; subdural 
hemorrhage and congestion 
-— 3 12 yr Tetralogy of Fallot (moderate) 
24. F. 14 yr. Tetralogy of Fallot (severe) At rest 


Sweden 
25. M. 7 yr. Isolated pulmonary stenosis; endo- At rest 
16.2 kg carditis; large heart 


Great Britain 
26 F. 23 yr. 
mality of lungs or brain. Mongol 


* Not included in general discussion 


Of the 23 fatalities to be considered, 17 
were in children under eight years of age; 
in the remaining 6 the range was from 
twelve to fifty-one years. All of the 17 
children had congenital heart disease, 14 
(10 females, 4 males) of the cyanotic and 3 
(1 female, 2 males) of the acyanotic type. 
In the older group there were 4 cases of 
congenital heart disease, of which 3 were 
cyanotic. Thus, 21 of the 23 fatalities 
occurred in cases of congenital heart dis- 
ease, of which 17 were of the cyanotic type. 
Five patients (Cases 2, 8, 19, 24, and 25) 
were judged as being extremely ill. Of the 
2 patients without congenital heart disease, 
one (Case 10) had cor pulmonale and the 
other (Case 11) renal arterial disease. 
No death, therefore, occurred in any 


Tetralogy of Fallot; no abnor- On exertion 
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TABLE II: SuppEN Deaty 


Vascu 
larity Position 
‘ ‘ Contrast > . 
Cyanosis of of Sensitivity 
Medium Test 
Lung Patient 
Fields 
None Incr Diodrast 70% Lying Neg 
Sev Dim i Lying Neg 
Sev. Dim. Diodone 70% Lying Not done 
None * ‘Iner. Diodone 70% Lying Neg 
None atrest; Dim. Pyelosil 70% Lying Neg 
severe on 
exertion 
Mod. ace Pyelosil 70% Lying Neg 
Hgb. 180% 
Sev. oe . ‘ Lying Neg 
Sev. Dim, Diodrast 70% Lying Neg 
Sev. Dim. Pyelosil 70% Lying Neg 


patient with a healthy heart in tlie ab- 
sence of renal disease, or with acquired 
heart disease except for the single case of 
cor pulmonale due to extensive pulmonary 
arteriolar thrombosis. Three of the deaths 
occurred in mongols with congenital heart 
disease (Cases 2, 5, and 26). 

In North America there was 1 death 
per 397 angiocardiograms and in Great 
Britain 1 death per 59 angiocardiograms. 
This difference may be explained in part 
by the wider use of angiocardiography in 
North America in conditions other than 
congenital heart disease, with a negligible 
mortality, whereas in Great Britain the 
procedure is as yet mainly confined to 
severe congenital heart disease. 

In 8 cases death was immediate or oc- 
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FoLLOWING ANGIOCARDIOGRAPHY (Continued) 


' Time of 
Amount Injectec Death after Pre- General 
——s Last medication Anesthetic 
Ist 2d 3d 
Injection 
“) Unsuc .. 18 days Morphine None 
cess Atropine 
ful 
10 10 3 hr Barbit Nature 
unknown 
25 25 ‘ 6 hr Atropine Cyclopropane 
40 10 20 min Chloral Cyclopropane 
30 30 3 days Atropine N2O, Trilene 
Seconal 
40 40 15 min Nembutal N2O 
Atropine 
40 40 min, Phenobarbit. None 
22 2 hr. Amytal None 
Evipan 
20 17 hr. Seconal Bromethol 


Pentothal 


ANGIOCARDIOGRAPHY 


Manner of Death Remarks Case 


Severe cyanosis and dyspnea _ Injection into right atrium 18* 
10 min. after injection, last through cardiac catheter 
ing half hour; paralysis of 


right arm 


“Went black" after second in- 19 
jection Never regained 
consciousness 

Generalized convulsions after 20 
second injection 

Appeared well '/; hr. after in- ? Aspirated vomitus 21 
jection Collapsed when 
lifted on trolley 

29 


Persistent cyanosis after injec Death thought due to pul 
tion; never recovered con- monary causes and sub- 

sciousness; repeated vomit- dural hemorrhage sec 

ing to time of death ondary to vomiting 

Condition satisfactory immedi- Nothing found at autopsy 23 
ately after injection; res- to explain death Anes 
piratory difficulty while still thetic responsible? 
unconscious 

Lost consciousness 10 min. af- Nothing found at autopsy 24 
ter injection; stertorous res- to explain death 

piration; heart stopped 3 

min. after pulse disappeared, 

restarted with adrenalin into 

heart, but no return of pulse 


WETTITITIT LITT Very ill patient; poor risk 25 


Severe cyanosis after injection; Nothing found at autopsy 26 
conscious 3 hr. later; right to explain death 
arm spastic; deterioration Mongol 
10 hr. after injection 





curred within ten minutes of the injection, 
in 9 cases it was delayed for from fifteen 
minutes to three hours, and in 6 cases from 
six hours to three days. Respiratory dif- 
ficulty or arrest or pulmonary edema were 
mentioned as complications in almost half 
the fatal cases. Increasing cyanosis, vom- 
iting, loss of consciousness or failure to 
recover consciousness after general anes- 
thesia, and convulsions were also reported. 
The heart stopped suddenly during injec- 
tion in one case (Case 5); in another it 
continued to beat for a little while after 
respiratory arrest (Case 3), and in a third 
it became irregular after breathing had 
stopped (Case 10). In one instance the 
heart beat was resumed for a short time 
following intracardiac administration of 


epinephrine (Case 24) but without the radial 
pulse becoming palpable. In most of the 
cases the behavior of the heart was not 
described. 

Postmortem examination was made in 
all but one case (Case 9), but the cause of 
death could rarely be determined. Pulmo- 
nary congestion and edema or pulmonary 
collapse, usually without bronchopneumo- 
nia, was seen in several cases. Subdural 
hemorrhage was present in 2 cases, but 
in one of these (Case 22) death was as- 
cribed to the lung condition, and the hem- 
orrhage to coughing and retching before 
death. Aspiration of stomach contents 
was thought to have caused one fatality 
(Case 21), brown fluid being found in the 
stomach and in the small bronchi. 
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TABLE III: DosaGe or Contrast MEpIuM 
IN Fata CASES —__ 

Small Dose Full Dose 
(Less than 1 c.c. (More than 1 c.c 
per kg. for child, per kg. for child, 
or 40 c.c. total for 40 c.c. or more 


adult) for adult) 
Single Multiple Single Multiple 
Injec- Injec- Injec- Injec- 
tion tions tion tions 
Children 
(0-8 yr.) 2 2 6 7 
Adults 
(12-51 yr.) 1 0) 2 3 


This evidence suggests that the respira- 
tory system is vulnerable and that shock 
in the surgical sense is not the cause of 
death. Obstruction of the pulmonary cir- 
culation would weaken the pulse and lower 
the blood pressure by diminishing the re- 
turn of blood to the left heart. If this is 
so, angiocardiography may be dangerous 
in patients with pulmonary vascular dis- 
ease, and epinephrine may be contraindi- 
cated as a restorative, since it is said to 
raise the pulmonary arterial pressure and 
may even cause pulmonary edema (4). 
In favor of a direct action on the medul- 
lary centers, it can be said that there was a 
right-to-left shunt in 14 of the 23 patients 
who died, so that a greater concentration 
of contrast substance reached the systemic 
circulation. It is of interest that in rabbits 
diodrast alters the permeability of the 
cerebral vessels and may cause transient 
respiratory paralysis (5); also, the circula- 
tion of thorotrast through the lungs is 
greatly impeded if it is given after epi- 
nephrine (6). Air embolism was not men- 
tioned, but it is obviously a hazard to be 
guarded against where there is a right-to- 
left shunt, and might have been the cause 
of unexplained neurological manifestations 
occasionally reported. 

Diodrast was the contrast medium most 
commonly employed, having been used 16 
times. Pyelosil was used three times, dio- 
done twice.? In 2 of the 23 cases the con- 
trast substance is not known. Inasmuch 
as diodrast has been employed in the ma- 
jority of angiocardiographic studies, there 


2 These compounds are chemically identical with 
diodrast. 


is insufficient evidence to indicate that 
one contrast medium is more toxic than 
another. Sensitivity tests were negative 
in the 19 instances where they were per- 
formed and appear to be of no value in 
foretelling these catastrophes, a fact 
which might be interpreted as evidence 
against the participation of an antigen- 
antibody mechanism following angiocardi- 
ography. 

Death followed a single injection of 
contrast material in 11 cases, a second in- 
jection in 9, and a third in 3 cases. The 
dosage in the fatal cases has been analyzed 
in Table III. In children a ‘“‘full’’ dose is 
arbitrarily defined as 1.0 c.c. per kilogram 
of body weight, and a ‘‘small’’ dose as one 
less than this. In adults a total dose of 40 
c.c. or greater is taken as a “‘full’’ dose and 
less than 40 c.c. as “‘small.”’ In 3 instances 
(Cases 2, 5, and 15) the normal weight for 
the age has been assumed. It is thus ap- 
parent that in 18 of the 23 fatal cases the 
dose was full by this standard, and that in 
only 3 cases (Cases 2, 4, and 26) had a 
single small injection been given; 2 of these 
cases (Cases 2 and 26) were in mongols. 

Premedication appeared to play no im- 
portant part as a cause of death. Mor- 
phine, scopolamine, atropine, barbiturates, 
or no premedication had been given with 
about equal frequency. 

A general anesthetic was given in 16 
cases:* Open ether in 6, nitrous oxide in 4, 
cyclopropane or trilene in 3, pentothal or 
evipan in 2, rectal avertin or bromethol in 
3. 

It is common practice to give a general 
anesthetic to children but not to adults. 
Without further knowledge of the relative 
frequency of deaths in children with and 
without a general anesthetic, it cannot be 
concluded that this increases the hazard. 
Pulmonary edema occurred in 3 of the 6 
cases given open ether, and perhaps a 
greater risk attaches to that form of anes- 
thesia. 

Posture during angiocardiography was 
horizontal in 20 instances of death and up- 
right in 3. In two large series of angio- 


3 Two cases received a combination of 2 anesthetics 
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ardiographic examinations performed in 
the upright position and totaling 2,500 
consecutive studies, no death occurred. 

Vascularity of the lung fields bore no 
relation to mortality. Dyspnea was pres- 
ent in 19 cases (on exertion in 12, at rest 
in 7), probably indicating a greater risk in 
patients with diminished cardiac reserve. 
Edema was present in only 2 cases. 

SUMMARY 

A survey was attempted of all centers in 
the United States, Canada, Great Britain, 
and Sweden using angiocardiography. A 
total of 6,824 examinations was reported 
with death in 26 cases, none later than 
June 30, 1949. 

In the United States and Canada 5,961 
angiocardographic studies had been per- 
formed, and 18 deaths were reported. 
The figures for Great Britain were 413 
examinations and 7 deaths, and for Sweden 
(figures incomplete) about 450 examina- 
tions and | death. 

Three deaths in North America were in 
cases complicated by other factors and 
have been omitted from the discussion. 
In 21 of the remaining 23 cases, congenital 
heart disease was present; 17 of these 
patients were cyanotic and 5 were ex- 
tremely ill. Seventeen of the deaths oc 
curred in children under eight years of age, 
all with congenital heart disease, 14 of 
whom were cyanotic. No deaths were 
recorded in persons with healthy hearts 
except one, in a patient with renal arterial 
disease. Three deaths occurred in mon- 
gols. 

The commonest form of death reported 
was sudden respiratory arrest immedi- 
ately or shortly following the injection of 


DEATH FOLLOWING ANGIOCARDIOGRAPHY 


(Para el sumario en espanol, véase la pagina siguiente) 


contrast substance. Postmortem examina- 
tion was done in all but one case, but a 
~ause of death was rarely found. In 
about half the cases there was some clinical 
or postmortem evidence to suggest that the 
respiratory system was susceptible to in- 
jury, and pulmonary edema was reported 
several times. Subdural hemorrhage oc- 
curred twice. 

Available data do not indicate that the 
nature of the contrast medium, the num- 
ber of injections, premedication or general 
anesthesia significantly influence angio- 
cardiographic mortality. The incidence of 
death was higher in children, in patients 
with congenital heart disease, in patients 
receiving larger doses of contrast sub- 
stances and in those examined in the hori- 
zontal posture. 

Note: We wish to thank all those, too numerous 


to name, who have generously contributed the in- 
formation upon which this survey has been made. 


525 East 68th St. 
New York, N. Y. 
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SUMARIO 


Muerte Consecutiva a la Angiocardiografia 


Con mira a determinar el peligro que 
entrafia la angiocardiografia, remitiéronse 
cuestionarios a todos los centros de los 
Estados Unidos, Canada, Gran Bretafia y 
Suecia en que, segiin se sepa, utilizan este 
procedimiento. Las respuestas mencio- 
naron 6,824 examenes de dicho género, con 
26 defunciones. Las cifras para los distin- 
tos paises fueron: Estados Unidos y Can- 
ada, 5,961 ex4amenes y 18 muertes; Gran 
Bretafia, 413 ex4amenes y 7 muertes; Suecia 
(cifras incompletas), unos 450 ex4menes y 
1 muerte. 

Tres muertes sobrevinieron en casos com- 
plicados por otros factores, y se omiten del 
estudio. De los 23 enfermos restantes, 21 
padecian de cardiopatia congénita, que en 
17 de ellos era de la forma cianética. Die- 
cisiete de las muertes ocurrieron en nifios de 
menos de ocho afios de edad; todos éstos 
eran cardiépatas congénitos, y 14 tenian 
cianosis. Exceptuado un paciente con 
arteriopatia renal, ninguno tenia corazén 
normal. 


La forma de muerte mas frecuente comu- 
nicada fué siibito paro respiratorio inme- 
diatamente o poco después de la inyec- 
cién de la sustancia de contraste. En 
todos los casos, menos uno, ejecutaronse 
examenes aut6épsicos, pero rara vez descu- 
briése alguna causa de muerte. Aproxi- 
madamente en la mitad de los casos, habia 
algtiin dato clinico o autépsico indicativo de 
que el aparato respiratorio era susceptible 
a lesiones, y observése varias veces edema 
pulmonar. Hubo hemorragia subdural dos 
veces. 

Los datos disponibles no indican que la 
naturaleza del medio de contraste, el ni- 
mero de inyecciones, premedicaci6n 0 anes- 
tesia general afecten mayor cosa la mortali- 
dad angiocardiografica. La incidencia de 
muertes fué mayor en los nijfios, en los car- 
diépatas congénitos, en los enfermos que 
recibieron dosis mas altas de sustancias de 
contraste y en los examinados en posicién 
horizontal. 
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Radiological Criteria for Removal of 
Intestinal Decompression Tube’ 


MEYER O. CANTOR, M.D., M.S., F.A.C.S. 
Detroit, Mich, 


HE WIDESPREAD acceptance by sur- 
, isi of the long intestinal decom- 
pression tube for the treatment of all 
types of intestinal distention has led to 
accumulation of a rather voluminous liter- 
ature, chiefly in the surgical journals. One 
could easily acquire the impression that 
intestinal intubation belongs solely to the 
department of surgery. The role of the 
radiologist has generally been that of a 
mere technician rather than a consultant 
in the procedure. Decisions as to how the 
tubes should be passed as well as when they 
should be removed appear to have been 
regarded as purely surgical problems. 

With the increasing use of these tubes, 
however, it has become apparent that the 
radiologist can be of inestimable aid to the 
surgeon, not only in assuring a higher per- 
centage of successful intubations but also 
in furnishing exact information, based upon 
accurate radiological observations, as to 
when the tubes should be removed. This 
latter information may be of vital impor- 
tance, since premature removal may result 
in a prompt return of abdominal disten- 
tion. 

Many surgeons well trained in the tech- 
nic of intestinal intubation use the clinical 
method for deciding when a decompression 
tube should be removed. The tube is 
clamped for periods of time ranging from 
two to four hours three times a day. If 
distention does not occur, it is generally 
considered to be safe to remove the tube. 
Such a procedure has no place in the scien- 
tific approach to this problem, particu- 
larly when accurate roentgen information 
isavailable. A mild partial bowel obstruc- 
tion may easily be overlooked by the clinical 
method, but it can readily be picked up by 
the radiologist. 

Accurate radiological control is partic- 


ularly important when intubation is used 
following bowel resection. By this means 
the patency of the anastomosis can readily 
be shown. Another field of usefulness 
lies in distention of the inflammatory type. 
It is often difficult to distinguish mechanical 
obstructions as a result of a knuckle of 
bowel becoming adherent to a recent oper- 
ative site, or to a pelvic inflammatory 
mass, from paralytic ileus due to the opera- 
tion itself or to the abdominal inflamma- 
tory process. By the utilization of exact 
radiologically controlled methods it can 
be demonstrated with a high degree of 
accuracy whether the obstruction is me- 
chanical or inflammatory. This determines 
whether the treatment should continue 
along medical lines or whether surgical 
intervention is indicated. 

The radiologic technic of determining 
just when an intestinal decompression tube 
should be removed is quite simple but must 
be individualized to meet the needs of each 
case. Generally a suspension of barium, 
30 to 100 c.c., is injected through the tube 
under fluoroscopic control and its progress 
down the gastro-intestinal tract is followed 
fluoroscopically as well as by the use of spot 
films and survey roentgenograms. Such 
observations are carried on at intervals 
during the first twenty-four hours. Dur- 
ing the first five hours the intestinal decom- 
pression tube must be clamped-off to 
prevent withdrawal of the barium suspen- 
sion. The barium mixture should be 
quite liquid so that its introduction and 
removal through the tube is easily accom- 
plished, but it must not be too dilute for 
adequate visualization radiologically. 

If the obstruction is completely distal to 
the tube, a definite puddling of barium will 
be observed at the point of obstruction. 
If the bowel is only partially obstructed, 


' From Grace Hospital, Detroit, Mich. Accepted for publication in March 1949. 
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Fig. 1. Case I. Five-hour film showing delay in the evacuation of the barium suspension There is no barium 


in the colon 


Fig. 2. Case I. Roentgenogram taken twenty-four hours after the injection of the barium suspension. A 
considerable amount of the barium has now passed into the colon. There is very little small bowel distention. 
Note also that the caliber of the small bowel appears to be normal. 


some puddling will occur at the site but 
some barium will pass through. Gener- 
ally such cases will be recognized on the 
twenty-four-hour film by the presence of 
puddling at the point of obstruction asso- 
ciated with a thin film of barium in the 
colon distal to the obstruction. In those 
cases in which there is no mechanical ob- 
struction, the initial fluoroscopic observa- 
tion will usually show well marked barium 
deposits in the colon, and a five-hour film 
will furnish conclusive evidence that no 
obstructing lesion is present. In an occa- 
sional case, as a result of stomal edema at 
the site of a small intestinal anastomosis, 
the five-hour film may reveal a thin trickle 
of barium in the colon, but the twenty- 
four-hour film will show a marked increase 
in the barium beyond the cecum. Not 
only is the presence of barium in the colon 
demonstrable, but the caliber of the small 
bowel can readily be determined by this 


method. Kinks and stenotic areas with- 
out obstruction become quite apparent to 
the trained radiologist. Spot films are 
particularly valuable in such cases. 

In the event that complete obstruction 
is found distal to the tube, suction is re- 
instituted to remove the barium suspension. 
In some cases the barium may be flushed 
out by irrigation with normal saline, after 
which suction is applied. The patient is 
then treated surgically. When partial 
obstruction is observed by the radiologist, 
removal of the barium suspension is not 
required, but the surgeon is advised that 
operation is indicated at the earliest possible 
moment. In such cases the surgical treat- 
ment is generally simple, so that when the 
constriction is released the barium readily 
passes through. 

The following four cases exemplify the 
exactitude with which the radiologist can 
distinguish the obstructed from the non- 
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obstructed gastro-intestinal tract, and the 
importance of such a distinction. 


CASE REPORTS 


Case I: J. S., a 30-year-old white woman, was 
admitted to the hospital complaining of pain in the 
abdomen. During a curettage on the day of admis 
sion, the surgeon had perforated the uterus and 
pulled down a loop of bowel with his curet. Imme 
diately after entering the hospital, the patient was 
prepared for surgery. At operation, the blood sup 
ply to the loop which had been pulled down was 
found to be so poor that it was necessary to resect 
3 feet of small bowel. An end-to-end anastomosis 
was performed. Following the operation, the pa 
tient was given large doses of penicillin and strepto 
mycin by injection. The next day she began to 
vomit and her abdomen became markedly distended 
There was no abdominal rigidity but some tender 
ness. The temperature at this time was 101°, 
pulse 120, respirations 25. 

A Cantor tube was passed without difficulty and 
continuous suction was instituted. A twenty 
four-hour roentgenogram showed the tube to be 
well down the jejunum, and the distention had im 
proved markedly. The abdomen remained soft 
and flat, and on the sixth postoperative day, 50 
c.c. of barium suspension were injected through the 
long tube to check the patency of the bowel anasto 
mosis prior to removal of the tube. In the interval 
study, some delay was observed in the passage of the 
barium into the cecum at the end of five hours. 
During this period, suction had been stopped and 
the tube clamped to prevent aspiration of the 
barium. After the fifth hour, suction was resumed 
On a twenty-four-hour film taken with the tube still 
in place, a considerable amount of the barium was 
seen to have passed through the small bowel and 
was readily demonstrable in the colon. The Cantor 
tube was then removed. Further stay in the hos 
pital was uneventful. 

Figure | shows well the definite delay in the evac 
uation of the barium suspension at the end of five 
hours. Figure 2 is a roentgenogram taken twenty 
four hours later, showing a considerable amount of 
barium in the colon, with very little remaining in 
the small bowel. 


In a case of this type in which a bowel 
resection is done, we have an exact method 
of checking the patency of the anastomotic 
site as well as noting the presence or ab- 
sence of postoperative kinks or stenosis. 
Following a twenty-four-hour film we could 
assure the surgeon that the removal of the 
long tube was safe. In most cases of this 
type, the five-hour film demonstrates the 
greater part of the barium in the colon. 


RADIOLOGICAL CRITERIA FOR REMOVAL OF INTESTINAL TUBE 








Fig. 3. Case II. Roentgenogram taken five hours 
after the injection of barium suspension through the 
intestinal tube, showing definite ‘‘puddling’’ of the 
barium just distal to the end of the tube 


In that event the tube may be removed at 
once, without the necessity of a twenty 
four-hour film. This latter study is of the 
greatest value in cases of delayed evacua- 
tion. 


Case II: H. M., a 58-year-old white man, was 
admitted to the hospital with a history of rectal 
bleeding. His bowels had moved normally and 
he had been passing gas freely, although he had 
noticed some gurgling in the abdomen for the past 
four months. In the month preceding admission 
he had experienced intermittent pain in the left 
lower side, which was invariably relieved by a 
bowel movement. Except for slight tenderness over 
the lower left quadrant, the physical findings were 
normal. Roentgen studies showed a definite filling 
defect in the mid-sigmoid. <A diagnosis of carcinoma 
of the sigmoid was made. 

A resection of the sigmoid colon was done, with 
an end-to-end anastomosis. Following this opera- 
tion, the patient made a satisfactory recovery until 
the fourteenth postoperative day. At that time, 
he complained of cramping abdominal pain, and the 
abdomen became distended. Upon examination, 
an ill-defined mass was palpable in the right rectus 
region. No rigidity or spasm was noted. The 
white blood count was 12,000. The temperature, 
which had been normal, now rose to 100.4° The 
patient appeared to be in partial shock, being cya- 
notic and sweating, with cold extremities. 

A diagnosis of recurrent intestinal obstruction was 
made, and operation was performed that night. 
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Fig. 4. Case III]. Roentgenogram taken five hours 
after injection of barium suspension. The barium 
appears in appreciable amounts in the cecum. The 
caliber of the small bowel is normal. 


The patient was found to have a mesenteric thrombo 
sis with gangrene of the bowel for 18 inches. The 
involved segment was resected, and an end-to-end 
anastomosis was done. Following the second opera 
tion, the bowels moved freely and gas was passed 
per rectum, but the distention remained. A Levine 
tube was introduced and continuous suction insti 
tuted. As the distention did not respond, the Levine 
tube was removed and a Cantor tube was passed. 
This readily entered the jejunum, and a large 
amount of intestinal contents was aspirated. The 
distention rapidly disappeared. Suction was main 
tained for two weeks, electrolyte balance being main 
tained by intravenous fluids. It was noted, during 
this period, that when the tube was clamped for more 
than four hours, the patient complained of fullness 
and the distention reappeared. Thirty cubic centi 
meters of barium suspension were injected through 
the tube to ascertain the cause of this difficulty, 
since the bowels moved daily and flatus was passed 
freely. Figure 3 is a roentgenogram taken at the 
end of five hours, showing definite puddling of the 
barium just beyond the tip of the tube. A twenty 
four-hour film showed the same puddling distal to 
the end of the tube, but a small amount of the sus 
pension had passed into the colon. A roentgen 
diagnosis of partial bowel obstruction was made and 
surgery was advised. At operation, a partial ob 
struction of two separate loops of ileum was found, 
distal to the end of the tube. One obstruction was 


at the site of the anastomosis as a result of a con. 
stricting band between the bowel and the mesentery: 
the second obstruction was caused by a knuckle of 
bowel becoming adherent to the raw area left in 
the posterior peritoneum as a result of the first 
operation. After liberation of these bands. the 
patient proceeded to an uneventful recovery 


This case exemplifies the exactitude with 
which the radiologist was able to diagnose 
a partial obstruction with perfect safety 
by injecting a barium suspension through 
the intestinal tube. Clinically this patient 
would have been considered non-ob- 
structed, since his bowels moved daily and 
he passed gas freely. Removal of the 
intestinal tube without relieving the partial 
obstruction might have been disastrous, 


Case III: A. W., a 55-year-old white woman, was 
admitted to the hospital with a history of sudden 
onset of severe pain in the abdomen, followed 
shortly by vomiting and distention. Upon exam- 
ination, the abdomen was found to be greatly dis- 
tended, with an ill-defined mass in the right lower 
quadrant. A barium enema ruled out an obstructive 
lesion of the colon. The patient was operated upon, 
and a volvulus of the terminal ileum was found, 
with 3 feet of gangrenous bowel. Resection of the 
involved segment was done, with an end-to-end 
anastomosis. Following the operation, the patient 
began to vomit and the distention increased. A long 
intestinal decompression tube was passed and pro- 
ceeded to the lower jejunum within nineteen hours. 
The distention rapidly subsided and the vomiting 
ceased. The surgeon was apprehensive as to the 
patency of the anastomosis because of the question- 
able blood supply of the portion of ileum attached 
to the cecum. For this reason, on the seventh day 
50 c.c. of barium suspension was injected through 
the intestinal tube. Following this, the tube was 
clamped for five hours and a roentgenogram was 
taken (Fig. 4). This showed definite passage of the 
barium into the colon and absence of puddling 
distal to the end of the tube. The surgeon was 
advised that the anastomosis was patent and ade- 
quate. The intestinal tube was then removed. 

This case exemplifies the ease with which 
the patency of an anastomosis can be 
demonstrated radiographically and_ the 
exactitude with which the safe period for 
removal of the decompression tube can be 
determined. 

Case IV: E. T., a 70-year-old white woman, was 
admitted to the hospital complaining of severe pain 
in the abdomen. The pain had begun the day prior 
to admission and was cramping in character and 
diffuse. It was followed rapidly by distention and 
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vomiting. Upon examination, the abdomen was 
found to be tremendously distended but soft. No 
mass or spasm was palpable. Definite peristaltic 
activity was audible stethoscopically. A barium 
enema revealed a normal colon. A Cantor tube was 
passed with ease into the ileum and by the fifth day 
all signs of intestinal distention had disappeared 
Fifty cubic centimeters of barium suspension were 
injected through the tube to determine the cause 
of the abdominal distention. Figure 5 is a roent- 
genogram taken five hours after the injection of the 
barium. It is quite apparent that there is no me 
chanical obstruction in the small bowel. The barium 
passed readily into the colon. The intestinal tube 
was therefore removed. A specific diagnosis as to 
the cause of the distention was never made. 


The radiologic method of determining 
the continuity of the small bowel was util- 
ized in this case to save the patient from 
the hazards of an exploratory laparotomy. 
The barium enema disclosed no lesion in 
the colon, and the free passage of the 
barium through the small bowel with the 
intestinal tube in place assured the surgeon 
that no mechanical obstruction was present. 
In the event that a bowel obstruction had 
been present, the barium suspension could 
have been suctioned out or flushed out by 
irrigation through the tube. In that event, 
the radiologist could have told the surgeon 
with a fair degree of accuracy just where 
the obstruction was, so that manipulation 
of the bowel would be reduced to a mini- 
mum. 


SUMMARY 

An analysis of many cases of intestinal 
distention requiring intestinal intubation 
has resulted in an attempt to control all 
phases of this process with more exacti- 
tude. Radiologic methods to determine 
the “‘safe period’’ for removal of the intes- 
tinal tube have not been utilized as often 
as they should, nor have they received the 
attention they deserve. In no other way 
can the surgeon be informed with such 
accuracy as to whether it is safe to remove 
an intestinal tube or whether a partial 
obstruction is still present despite the fact 
that the bowels may move daily and gas 
be passed freely per rectum. 

The four cases in this report were se- 
lected to exemplify the diversity of gastro- 
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Fig. 5. Case IV. Roentgenogram taken five hours 
after the injection of barium suspension, showing large 
amount of barium in the cecum and ascending colon 


intestinal conditions in which such radio- 
logic control is desirable. In many cases, 
only in this way can the surgeon be certain 
that a partial bowel obstruction is present, 
requiring operative intervention, or that 
no mechanical obstruction exists. In the 
first instance surgery is imperative; in the 
second, it would needlessly subject the 
patient to operative hazards. 

It is often difficult to determine clinically 
whether the case is one of ileus or partial 
bowel obstruction due to adhesive bands 
or the adhesion of loops of bowel to a gran- 
ulating area within the peritoneal cavity. 
The radiologic method can safely and 
accurately answer this question. 

In the event that an obstructive lesion is 
found, its location in the bowel can be 
fairly accurately determined, thus obviat- 
ing the necessity of much bowel handling 
by the surgeon, ard thus decreasing the 
incidence of postoperative ileus. 

The method is simple and safe. In the 
presence of complete bowel obstruction, 
the barium suspension can easily be suc- 
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tioned out or flushed out by irrigation 
with normal saline through the intestinal 
decompression tube. 
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SUMARIO 


Pautas Roentgenoldgicas para Retirar la Sonda de Descompresidn Intestinal 


Las técnicas radiolégicas han resultado 
de valor para determinar con bastante ex- 
actitud cudndo puede retirarse sin temor 
una sonda de descompresi6n intestinal. 
Inyectando una suspensién de bario a 
través de la sonda bajo fiscalizaci6n roent- 
genoscdpica y siguiendo su paso con radio- 
grafias instantaneas y roentgenogramas 
tomados a plazos apropiados, el radiédlogo 
puede determinar si existe o no todavia, 
aunque no sea esto manifiesto clinicamente, 
una oclusién parcial que exija cirugia. 
Los cuatro casos comunicados demuestran 
la diversidad de estados gastrointestinales 
en que conviene aplicar dicha técnica. 

El procedimiento encuentra aplicaci6n 
especial consecutivamente a la resecci6n in- 


testinal, para determinar la permeabilidad 
de la anastomosis. También resulta itil 
para diferenciar el vélvulo paralitico de la 
obstrucci6én debida a bridas o a adherencia 
de asas intestinales a una zona granulante 
dentro de la cavidad peritoneal. 

En caso de que se descubra una lesién 
oclusiva, cabe determinar con bastante ex- 
actitud su localizacién en el intestino, evi- 
tando asi la necesidad de mucha manipu- 
laci6n intestinal por el cirujano y rebajando 
la incidencia del ileo postoperatorio. 

El método es sencillo e inocuo. En pre- 
sencia de oclusién intestinal total, puede 
aspirarse facilmente la suspensién de bario 
o expulsarse por lavado a través de la sonda 
de descompresi6n intestinal. 
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The Double-Contrast Study of the Colon 


A Comparative Study of Barium Sulfate Preparations’ 


ROBERT D. MORETON, M.D., and CHARLES W. YATES, M.D.* 


Temple, Texas 


INCE THE DESCRIPTION of the technic for 
S double-contrast examination of the 
colon by Fischer (1) in 1923, barium sulfate, 
with or without the addition of various 
other agents, has been the chief medium 
used in such studies. Other substances, 
such as ‘‘Umbrathor,”’ a colloidal suspen- 
sion of thorium dioxide, have appeared 
from time to time but have not gained wide 
acceptance. It is our feeling that the un- 
satisfactory results of the double-contrast 
procedure which can be traced to the 
medium are in many instances attributable 
to a poor selection of the material to be 
used or to its inconstant composition due 
to (a) difficulties in mixing the ingredients 
and ()) the necessity of preparing it in 
amounts sufficient only for immediate use. 
Because of our own experience and that of 
other radiologists in various parts of the 
country, we have conducted the study to be 
reported here, chiefly with the idea of de- 
termining the possibilities of the ready- 
prepared media now on the open market. 

As a working basis we have set up the 
following criteria for comparison of the 
available media: 

1. Radiopacity; The medium must have 
sufficient opacity to roentgen rays to give a 
low-grade contrast to soft tissues when it is 
spread in a thin layer over the mucosa of 
the colon. It must not be opaque enough, 
in a thin layer, to obscure mucosal detail 
and intraluminal lesions. 

2. Adherence: The medium must adhere 
to the intestinal mucosa as a thin layer 
and not form lumps in the intestinal canal. 

3. Suspension; The medium must stay 
in suspension for a sufficient length of time 
for completion of the study, without “‘dry- 
ing out.” ; ‘ 

4. Preparation; A minimum of time 


and effort should be required to make a 
uniform preparation for immediate and 
subsequent examinations. The possibility 
of using “‘left-over’’ solutions by addition 
of freshly made solutions would be de- 
sirable to avoid waste. Absence of staining 
qualities and of other objectionable charac- 
teristics is necessary. 

5. Toxicity; The medium must, of 
course, be non-toxic and free of adverse 
reactions for the patient. 

6. Cost; The cost should be within a 
reasonable range to make use of the me- 
dium feasible. 

7. £nd-Results; The final approval of 
any medium used for double-contrast 
studies must rest upon consistently good 
diagnostic roentgenograms, all other fac- 
tors being equal. 

We know of only two commercial ready- 
prepared special barium sulfate mixtures 
for colon study on the open market at the 
present time. This study is a comparison 
of these two products and two barium sul- 
fate U.S.P. products which are distributed 
by different companies. 


CHARACTERISTICS 


Preparation I; Barium Sulfate U.S.P. 
(3): This preparation is a white, finely 
granular, uniform powder with no tendency 
to cohesion of particles. It forms prac- 
tically no clumps on the stirring apparatus 
and requires very little stirring to complete 
its suspension. In suspension, the material 
makes a moderately thick fluid which does 
not appear as creamy or as thick as sus- 
pensions of Preparations III and IV. The 
thickness is approximately the same as 
that of Preparation IT. 

In reply to our inquiries regarding this 
product, the manufacturer stated: ‘Our 
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Fig. 1. Microscopic appearance of barium particles in suspension. A. Preparation I. B. Preparation II. 


I-X Barium, D. 


barium sulfate is simply the purest barium 
sulfate we can purchase, highly refined, and 
reduced to the smallest practical particles 
in order to provide the necessary suspen- 
sion.”’ 

Under the microscope, the particles in 
suspension are small, somewhat rounded, 
fairly widely spaced, with considerable 
clumping (Fig. 1A). 

Preparation II: Barium Sulfate U.S.P. 
(4): This preparation is a white powder 
showing a slight tendency to clumping, 
possibly due to some previous exposure to 
air. On attempted suspension, it displayed 
a slight propensity to clumping on the 
stirring apparatus and a little more stirring 
was required than with Preparation I, 


Improved Stabarium. 


but not as vigorous stirring as with Prepara- 
tions III and IV. The suspension is a 
moderately thick liquid similar to that of 
Preparation I, but not as thick or creamy 
as suspensions of Preparations III and IV. 

A request to the manufacturer for in- 
formation concerning the ingredients, cost, 
and any other pertinent facts, elicited a 
pamphlet giving a résumé of the use of 
barium sulfate in study of the alimentary 
tract. The following paragraph appears in 
the pamphlet: ‘In selecting a ready-pre- 
pared barium meal, the physician should 
make sure that the barium sulfate used by 
the manufacturer conforms fully to all 
U.S.P. requirements, both as to chemical 
purity and physical properties.”’ A formula 
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for the addition of gum of acacia and con- 
densed milk, and another for the addition 
of tragacanth, were included. 

Under the microscope, the particles in 
suspension are rounded and closely spaced, 
with considerable clumping (Fig. 1B). 

Preparation III: I-X Barium, Un- 
flavored (5): This preparation is a heavy, 
dirty-white, fine-grained, cohesive powder. 
Although the individual grains are fine and 
uniform, there is a moderate tendency 
toward lump formation. 

On attempted suspension, the material 
cakes somewhat and adheres to the stirring 
apparatus. Rather vigorous and prolonged 
stirring is necessary to secure a uniform 
suspension. This is a smooth, creamy, 
rather thick fluid. 

In reply to a request to the manufacturer 
for information concerning the preparation, 
a pamphlet was supplied, which contained 
the following description: “I-X Barium, 
Unflavored, contains over 90 per cent 
barium sulfate U.S. P.and an insoluble, inert 
suspension agent. It has no chemical re- 
action in use and has no food value. As 
in the case with I-X Barium Meal, con- 
stipation cannot result from its use.”’ 

Under the microscope, the particles in 
suspension are very closely spaced, ex- 
tremely small in size, with moderate clump- 
ing (Fig. 1C). 

Preparation IV: Improved Stabarium (6): 
This preparation is a white, uniform ap- 
pearing powder which shows no tendency to 
cohesion of particles or to lump formation. 

On attempted suspension, the powder 
adheres to the stirring apparatus slightly 
but does not require as vigorous and pro- 
longed stirring as Preparation III. It 
must be stirred more vigorously, however, 
than either Preparation I or II. In sus- 
pension, it forms a medium thick, creamy 
fluid. 

In a pamphlet and a reprint of an ad- 
vertisement which appeared in the Ameri- 
can Journal of Roentgenology for January 
1947, and in Rap1oLocy for February 1947, 
supplied by the manufacturer, it was stated 
that the basic ingredients of Stabarium are 
plain barium sulfate and bentonite. The 
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Fig. 2. Stability tests showing barium suspensions 
in 12-ounce glass mugs. A. At beginning of test. 
B. After two hours. C. After twenty-four hours. 





pamphlet offered the following information: 
“Keleket Improved Stabarium is a pleas- 
ant, easy-to-take compound of barium sul- 
fate U.S.P. and an inert agent that will 
make it stay in suspension far in excess of 
the usual clinical requirements, for both 
gastric and intestinal studies. Nor does the 
inert suspension agent used contain any 
food value, therefore eliminating the 
possibility of over-stimulating the peristal- 
tic action of the stomach or intestines.”’ 

Under the microscope, the particles are 
closely spaced, rounded, giving somewhat 
the appearance of small red blood cells. 
There is a small amount of clumping of the 
particles (Fig. 1D). 


STABILITY OF SUSPENSION 


Suspensions of the four media were pre- 
pared in dilutions of two parts water to one 
part powder by volume, three parts water 
to one part powder by volume, two parts 
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HAND STIRRED MACHINE STIRRED HAND STIRRED — STIRRED | 
Hours| 1junimiwiritl ol mi w Hours) oF] W | im | wil i | mii 
0 | 10.5] 10.5] 10.5 |10.5 [10.5 |10.5 | 10.5 |10.5 0 | 10.5 | 9.5 19.5 19.5 | 10.5 | 9.5 | 9.5 195 
1 | 67] 8.9] 10.5 | 9.8] 7.0] 9.9] 10.3 | 9.8 1 | 7.2 | 7.6 | 6.8 | 9.0 | 7.9 | 8.5 | 9.0 | 9.4 
9 6.71 7.91 10.5 | 9.2 16.7 | 9.5 110.3 | 9.0 2 7.1 17.1 | 84 18.7] 7.7] 80185 188 
3 | 67] 7.5] 105 | 8646.7] 9.1|10.2 | 2.5 3 | 7.1 | 7.0 | 82 | 84 | 7.7 | 7.5 | 8.3 | 66 
4 | 67] 7.5] 10.5 | 84] 6.7] 9.1]10.2 | 8.2 4 | 7.1 | 7.0 [8.2 | 84 | 7.7 | 7.5 | 83 | 86 
5 6.71 7.5] 10.5 | 8116.7] 9.11102 | 8.0 5 7.1 17.0 |82 |84 | 7.71 7.5 | 8.3 | 86 
18 6.7| 7.51 10.5 | 7.9 16.71 9.11101 | 7.8 18 7.1} 7.0 | 7.8 |7.8 | 7.7175 |7.8 17.8 
24 6.7| 7.51 10.5 | 7.91671 9.11 9.71 7.6 24 7.1 |7.0 | 7.8 17.4 | 7.7 | 7.5 17.81 7.8 
48 6.7| 7.5) 9.9*| 7916.71 9.11 951 7.6 48 7,117.0 17.6 |7.4 | 7.7 | 7.5 | 7.6 | 7.8 
72 6.71 7.5) 9.7*1 7.91671 9.11 9.31 7.6 72 7.1 17.0 17.4 17.4 | 7.7 17.5 | 7.6 1 7.8 

Chart I-A. Height of barium column in suspension Chart I-B. Height of barium column in suspension 


Three parts of water to one part of 
* Shrinkage, no settling. 


after standing 
powder by volume 


after standing. Three parts of water to one part of 
powder by weight. 





























Preparation] 8 oz, 1 lb. | 5 lbs.| 25 lbs.| 100 Ibs.] 250 Ib. Bbl. 
I *0.25 6.00 35.00 
II **0.22 4.00 12.50 26.25 
Ill 1.25 4.50 16.50 
IV 0.20 1.70 7.00 25.00 

















In lots of 100. 
** In lots of 25 lbs. 


Chart II. 


water to one part powder by weight, and 
three parts water to one part powder by 
weight. The various suspensions were 
then set up in 12-ounce glass mugs and ob- 
served at various intervals, the height of 
the opaque column being recorded. The 
results of these observations are recorded 
in Chart I. One set of observations is de- 
picted in Figure 2. To complete this phase 
of the investigation, large test tubes of the 
media were subjected to roentgenologic 
study. The results of this second test are 
shown in Figure 3. 


COST 


The cost of each of the preparations, as 
supplied by the manufacturer in July 1947, 
is shown in Chart IT. 


Comparative cost of barium preparations 


CLINICAL RESULTS 


For fluoroscopy, all four media were of 
satisfactory density and allowed adequate 
study of the filled colon. It was found that 
Preparation IV in the same dilutions as the 
other three preparations was too thick for 
rapid flow through the enema apparatus 
and required further dilution for speedy 
examination. Following evacuation and 
the injection of air into the colon, drying of 
the barium on the colon wall was fre- 


quently apparent with Preparations I and 
II and occasionally with Preparation III. 
Such drying was not noted with Prepara- 
tion IV. 

Routine films after the injection of air 
showed essentially the same results as ob- 
served at fluoroscopy. 


A fairly high per- 
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Fig. 3. Roentgenologic study of stability of the four 
Preparations. A. At beginning of test. B. At end 
of five minutes. C. At end of twenty minutes 


centage of the films made routinely follow 
ing the use of Preparations I and II were 
not oi as good diagnostic quality, due to 
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(1) drying of the barium on the colon wall, 
giving the appearance of paint cracking and 
peeling from a concrete surface; (2) non 
adherence of the barium to the colon wall 
with resulting lack of contrast sufficient for 
detail study; (3) uneven adherence of the 
barium to the colon wall with ‘‘spotty 

visualization of detail (Fig. 4) 

Routine films following the use of Prepa 

rations III and IV were of uniformly better 
quality than those obtained with the other 





Fig. 4 Double-contrast study of the colon as often 
noted with Preparations I and II 


two preparations (Fig. 5). Occasional dry 
ing of the medium on the colon wall was 
noted with Preparation III, especially when 
any delay was encountered between the 
time of evacuation and the film exposures 
following the injection of air. Nosuchdry 
ing was noted with the use of Preparation 
IV, even though there was intentional de 
lay between evacuation of medium and the 
injection of air and between the latter pro 
cedure and exposure of films 

Although of questionable merit, the 
observation was occasionally made by dif 
ferent individuals interpreting the films, 
that with the use of Preparation IV the 
coated wall of the colon cast a softer 
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Fig. 5. Double-contrast studies as often noted (A) with Preparation III and (B) Preparation IV. 


shadow, so that the impression was gained 
of being able to see “‘through”’ the bowel, 
with better visualization of the lumen. 


SUMMARY AND CONCLUSION 


1. A comparison has been made of four 
commercial preparations with relation to 
their merits in the double-contrast study of 
the colon. Preparations I and II were 
barium sulfate U.S.P. distributed by dif- 
ferent manufacturers. Preparations III 
and IV were barium sulfate preparations 
with suspension agents added by the 
manufacturers. 

2. A notable difference was observed 
in certain characteristics of plain barium 
sulfate U.S.P. as represented by the two 
preparations studied. Although both were 
satisfactory for routine barium-enema ex- 
amination, they were unsatisfactory for 
consistently good results in double-contrast 
studies. There was little difference in end- 
results, but a considerable difference in 
price of the two products. 

3. Preparations III and IV were both 
satisfactory for use in double-contrast 


studies. They compared as follows on the 
basis of the criteria given above. 

A. Radiopacity: Both satisfactory. 
Questionable ‘‘softer’’ quality and better 
intraluminal visualization with Preparation 
IV. 

B. Adherence to mucosa: Both satisfac- 
tory. 

C. Suspension: Both preparations re- 
main in suspension for a sufficient length of 
time for satisfactory study. 

D. Preparation: Preparation III re- 
quires slightly more time and vigorous 
stirring for suspension, but the difference 
is not sufficient to be a big factor. Prepara- 
tion III stays in suspension longer on prac- 
tically all occasions. Both suspensions 
allow addition of freshly mixed solution. 
Satisfactory results were obtained with the 
following suspensions: Preparation III, 
5 1/2 pounds to 9 pints of water; Prepara- 
tion IV, 5 1/2 pounds to 13 1/2 pints of 
water. 

E. Toxicity: No adverse reactions due 
to either preparation. 

F. Cost: The quoted price of the bulk 
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powder is higher for Preparation IV. 
When both preparations are used in dilu- 
tions as recommended above, the cost per 
volume is approximately the same, being a 
fraction of a cent less per quart for Prepara- 
tion III. 

G. End Results. Use of either Prepara- 
tion III or IV produces satisfactory end-re- 
sults. Use of Preparation III requires 
speedier completion of the total examina- 
tion in most cases. 


815 Medical Arts Bldg. 
Fort Worth, Texas 
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SUMARIO 


Estudio de Doble Contraste del Colon: Estudio Comparativo de Preparaciones de Sulfato de 
Bario 


Cuatro preparaciones comerciales fueron 
estudiadas con respecto a sus méritos para 
los estudios de doble contraste del colon. 
Las preparaciones I y II consistian en sul- 
fato de bario, F. E. U., distribuido por dis- 
tintos fabricantes. Las preparaciones III 
(Bario I-X sin aromatizar) y IV (Sta- 
barium mejorado) eran de sulfato de bario 
al cual los fabricantes habian agregado sus- 
tancias suspensoras. 

Las preparaciones I y II, aunque satis- 
factorias para los exAmenes corrientes con 
enemas de bario, no dieron resultados cons- 





tantemente buenos en los estudios de doble 
contraste. Las preparaciones III y IV si 
resultaron satisfactorias para tales estudios, 
cumpliendo las pautas de radioopacidad, 
adherencia a la mucosa, estabilidad en sus- 
pension, atoxicidad y resultados favorables. 
La preparaci6n III requiere agitacién algo 
mas larga y enérgica para suspension y per- 
manece suspendida mas tiempo que la IV. 
Ambas permiten afiadir solucién recién 
mezclada. Cuando se usan a las diluciones 
recomendadas, hay poca diferencia en el 
costo de las dos. 

















Blast Injury of the Lungs’ 
With Report of a Case Occurring in Peace Time 
MARTIN SCHNEIDER, M.D.,? and C. P. KLEIN, M.D.’ 


nr MAY PRODUCE internal injury with- 
out evidence of external trauma (1, 4, 
6, 8,9, 11, 12, 14). Early in World War II, 
British investigators observed on the Euro- 
pean battlefields and in the bombing of 
London that persons who had been close 
to an explosion were often found dead or in 
shock without evidence of external injury. 
Palma and Enright (9) reported similar ob- 
servations from the United States Naval 
Hospital, Pearl Harbor, after the air attack 
on Dec. 7, 1941, while Tunbridge and Wil- 
son (14) found other examples during the 
intensive bombing of Malta from Decem- 
ber 1941 to April 1942. In such cases, 
frothy hemorrhagic fluid is usually present 
in the nasal passages and trachea, and 
pulmonary hemorrhages are found at 
autopsy. 

Patients who do not die show diminished 
movement of the diaphragm and impaired 
resonance on percussion of the lungs (3, 4). 
The chest is held more fully expanded than 
in the normal resting state, with a tendency 
to ballooning of the lower third (3, 8, 13). 
Pain is present, but is not a prominent 
feature, perhaps because these patients 
often have other serious injuries which dis- 
tract attention from the chest (3). Shock, 
dyspnea, restlessness, cyanosis, cough, and 
expectoration are among the more usual 
symptoms (4, 8, 15). Most of the victims 
also have ruptured ear drums, and occasion- 
ally there are signs of intra-abdominal 
hemorrhage. This may arise from any of 
the viscera but usually is from the intes- 
tinal tract (14, 17). 

The roentgen findings in the chest de- 
pend upon the extent and type of the 
lesions. With or without rib fractures, 
interstitial and alveolar hemorrhages of 





! From the Department of Radiology, University of Texas School of Medicine, Galveston, Texas. 


varying size and density may produce a 
patchy appearance resembling _bron- 
chopneumonia (8, 9, 12, 13). In more 
severe cases, hemothorax and pneumo- 
thorax may be seen (8). When delay in 
accumulation of hemorrhage occurs, pre- 
liminary films appear normal, and blast 
changes are not demonstrable until two or 
three days later (4). Usually the involved 
areas Clear in a few days, but in the presence 
of such complications as atelectasis, hemo- 
thorax, or secondary infection, a longer 
time may be required. 


ETIOLOGY 


With detonation of a bomb, gases are 
rapidly produced within an enclosed space 
at excessively high pressure— as much as 
100 to 650 tons per square inch. The cas- 
ing is fragmented, and the rapidly expand- 
ing gases escape into the surrounding at- 
mosphere, producing a wave of increased 
pressure that extends radially in all direc- 
tions with approximately the speed of 
sound. The velocity, duration, and magni- 
tude of this pressure wave at a given point 
depend on the force of the charge and the 
distance from the center of the explosion. 
The velocity of the wave is dependent also 
on the nature of the material in which it is 
traveling. If the medium has high density 
and small elasticity, such as water, the 
wave travels slowly. In a medium of low 
density and high elasticity, such as air, the 
rate of travel is much more rapid (2) 

The initial positive pressure wave is 
followed by a negative phase of suction, of 
longer duration and less force. The posi- 
tive phase lasts about thirty milliseconds 
for a 70-pound charge of TNT; the suction 
phase is three to five times as long. The 
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2 Professor of Radiology, University of Texas School of Medicine, Galveston, Texas. 


3 Now in Texarkana, Texas. 
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maximum pressure of each phase is highest 
at the source of the explosion and, as 
Zuckerman (16, 17) demonstrated, falls off 
rapidly as the distance is increased. The 
maximum negative pressure in the suction 
phase cannot exceed 15 pounds per square 
inch, a perfect vacuum. The positive 
pressure, on the other hand, is superim- 
posed upon the normal atmospheric pres- 
sure. In Zuckerman’s experiments with 70 
pounds of high explosive, the total pres- 
sures attained were as follows: 110 pounds 
per square inch at 14 feet, 60 pounds at 18 
feet, 15 pounds at 30 feet, and 6 pounds at 
50 feet. 

Objects encompassed by the advancing 
wave show the effects of its passage. Close 
to the source of explosion, whatever lies in 
the path of advance may be blown to 
pieces, hurled for a distance, or com- 
pressed. As the wave becomes attenuated, 
only a minor concussion may be detected. 
After the wave has passed, objects in the 
vicinity are pulled back by the suction 
phase, which explains some of the bizarre 
results of explosions during the London 
blitz. Windows of buildings in the neigh- 
borhood of an explosion, for example, often 
fell out into the street rather than into the 
interior (2). 


PATHOGENESIS 


In animals exposed experimentally to air 
concussion Hooker (7) described pulmonary 
hemorrhage as one of the effects of blast, 
the damage to the lung being produced 
during compression of the chest in the 
positive phase of the blast wave. By pro- 
tecting the thorax of rabbits with a plaster 
cast, with wooden boxes, or with a thick 
layer of rubber, while leaving the head ex- 
posed, it has been found possible to prevent 
the development of pulmonary lesions. It 
has been shown, also, that the body surface 
facing the blast is invariably damaged 
more than the opposite side (16, 17). These 
experimental concepts are supported clin- 
ically by Tunbridge and Wilson (14), who 
record the case of a Maltese subject who 
had been standing sideways in the entrance 
of a gun pit when a bomb fell less than four 
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yards away. He died four hours later. At 
necropsy his thorax was found to be intact, 
and there were no fractured ribs, but the 
lung closest to the blast showed much more 
extensive hemorrhagic changes than the 
opposite side. These data dispel an earlier 
theory that injury was a result of positive 
and negative pressure transmitted through 
the trachea. Further substantiating the 
newer idea is the occurrence of blast injury 
to other organs and occasional rupture of 
the spleen or liver, without trauma to the 
body surface. 


PATHOLOGY 

Petechiae and ecchymoses are found in 
the lungs, with a tendency to be grouped 
directly beneath the ribs and close to the 
pleura (10, 16, 17). Microscopically, 
hemorrhages are seen throughout the al- 
veoli, but disruption of the alveoli does not 
occur (5). The hemorrhage arises from 
rupture of dilated capillary vessels (6, 10). 
Hadfield and Christie (6) observed—and 
their observations were confirmed by Rose 
(10)—that in patients dying several days 
after suffering blast injury to the lungs, 
hemorrhage is more extensive than in those 
who die earlier. In patients who survive 
until the third day, beginning organization 
may be recognized in the central areas of 
hemorrhagic zones. The pattern of lesions 
often follows the lines of the ribs, and in 
severe cases lacerations are seen under the 
ribs. In such cases hemorrhage may be so 
copious that a bronchus is filled with blood, 
producing atelectasis of an entire lobe. 
As mentioned above, hemothorax and 
pneumothorax may be seen. Thomas (13) 
and Ross (11) also warn that patients with 
“blast chest,’’ in addition to the effects of 
the explosive concussion, may have compli- 
cations due to inhaled dust and other 
foreign bodies. Pneumonia due to infec- 
tion of damaged alveoli occasionally occurs. 

A patient has been seen by us, displaying 
clinical and roentgen evidence of pul- 
monary blast injury incurred in a peace- 
time explosion. Although some 8 cases of 
blast injury of the lungs were listed by 
other observers in this disaster, careful re- 
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Fig. 1. 4/17/47: An area of irregular, partly con- 
fluent density is seen between the arrows at the left 
pulmonary base. 


view of the case histories and physical find- 
ings indicate that only this patient had pul- 
monary injury which, in part at least, 
might not be attributed to direct trauma to 
the thorax. 

CASE REPORT 


In Texas City, Texas, on the morning of April 16, 
1947, on the French freighter Grand Camp, a small 
fire was discovered in a hold loaded with ammonium 
nitrate. The patient, R. B., a 45-year-old Negro 
dock worker, had been working outside a nearby 
warehouse on the shore. He stood 100 yards from 
the Grand Camp, with his left side toward the vessel, 
when it exploded. The blast knocked him down and 
rolled him along the ground. He was subsequently 
soaked by the ensuing tidal wave. He did not hear or 
feel the blast. After a period of unconsciousness, 
estimated at an hour, he arose by himself and was 
sent by ambulance to the emergency room at John 
Sealy Hospital in Galveston. 

The patient complained of blurring of vision and 
deafness, headache, dizziness, and pain in the chest 
and abdomen. Objectively his injuries consisted of 
bilateral otorrhea, hematoma above the right eye, a 
bruise of the right lumbar region, loosening of nearly 
all the teeth, and scalp lacerations. The abdomen 
was rigid. The blood pressure was 142/68. 

From the emergency room, the patient was taken 
to the Department of Radiology where roentgeno- 
grams of the skull, abdomen, ribs, and thoracic and 
lumbar spine were made. No fractures were pres- 
ent; no free gas or increased fluid was demon- 
strable in the abdomen. 





After admission to the hospital, the patient re- 
ceived tetanus antitoxin, 1,000 c.c. of 5 per cent glu- 
cose in saline intravenously, and 40,000 units of peni- 
cillin intramuscularly; the penicillin was repeated 
every three hours. 

The next day, April 17, the abdomen was still 
rigid, and there was a tenderness over the right lum- 
bar region. The urine was blood-tinged. The tem- 
perature was normal. Abdominal distention was de- 
veloping. A Levine tube was introduced into the 
stomach, and Wangensteen suction was started. 


- 








Fig. 2. 4/21/47: Slight elevation of the left hemi- 
diaphragm and increased confluence of the left basal 
soft-tissue densities. 


Following aspiration of 2,000 c.c. of pale yellow fluid, 
the distention decreased, but suction continued to 
bring up large quantities of liquid and gas. Repeat 
roentgen examination showed no free gas intraperi- 
toneally or in the soft tissues of the lumbar region. 
However, coarse, soft-tissue mottling appeared at 
base of the left lung (Fig. 1). The urologic service 
believed that the patient had a contusion of the right 
kidney. The surgical service attributed the acute 
gastric dilatation to peritoneal irritation. No indi- 
cation for surgical exploration was evident. 

On April 18 the abdomen had become soft and 
fluids were tolerated by mouth. Gas gangrene anti- 
toxin was given. Hemoglobin was 13.7 gm.; leuko- 
cytes numbered 8,300, with a normal differential 
count. 

An unexplained fever developed and rose to 104° 
F. on April 19. Physical examination of the chest 
was normal. The abdomen was soft. Urine was 
normal. The hemoglobin was 14.4 gm.; erythrocytes 
4,580,000 per c. mm.; white blood cells 12,700; 
non-protein nitrogen 27.6 mg. The patient now be- 
gan to complain of pain in the left sixth intercostal 
space lateral to the mid-clavicular line, on deep in- 
spiration. A transfusion of 500 c.c. whole blood was 
given. The penicillin was increased to 50,000 units 
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Figs. 3 and 4. 4/24/47: Left hydropneumothorax, persistent slight elevation of the left hemidiaphragm, and 
evidence of peribronchial inflammatory changes. The left anterior oblique view (Fig. 4) demonstrates the pneu- 
mothorax to better advantage (arrow). 





pigs. 5 and 6. 5/6/47: The acute changes have subsided at the left pulmonary base, with a residual plate- 
like segmental atelectasis. The left anterior oblique view demonstrates, also, patchy pneumonitis in the inferior 
segment of the right middle lobe. 


every two hours, and this dosage was continued until vated. Confluent densities in the left pulmonary 
May 4. base were attributed to segmental pneumonitis and 
On April 21, the thoracic pain became more severe, intrapulmonary hemorrhage. Hyper-ventilation 
the fever continued, and there was splinting of the with carbon dioxide inhalations was instituted to 
entire left hemithorax, which was tender to touch. help re-expand the lung. The temperature decreased 
Infiltration of the parietal pleura with 0.5 per cent slowly, and on April 28, the patient was afebrile. 
novocaine yielded some relief. Roentgen examina- Roentgenograms on April 24 (Figs. 3 and 4) re- 
tion (Fig. 2) showed the left hemidiaphragm ele- vealed hydropneumothorax, with atelectasis of basal 
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Fig. 7. 8/5/47: The lungs now present a normal 
appearance for the patient’s age, except for minimal 
linear fibrotic streaking in the left lower lung field. 


segments in the left lower lobe; the effusion extended 
to the level of the eighth thoracic vertebra. 

By May 6, the fluid had cleared and the lung re 
expanded (Figs. 5 and 6). Pleural thickening had 
occurred, and a plate-like atelectasis was visible at 
the left base posterolaterally. A small localized 
patch of pneumonitis was present in the inferior seg 
ment of the right middle lobe. 

On May 13, roentgenograms indicated that the 
pneumonitis in the right middle lobe was spreading 
to occupy all of the inferior segment, but by May 27 
it was almost completely resolved. Resolution was 
apparently progressing also in the lesions of the left 
lower lobe. 

Physical examination of the chest on June 3 was 
normal, although the patient complained of cough 
and of sharp, pulling pain in the left hemithorax. 
Periodically repeated chest roentgenograms showed 
gradual pulmonary clearing, with slight residual 
thickening of the bronchovascular markings of the 
left lower lobe on Aug. 5 (Fig. 7). 

Bronchography of the basal segments of the left 
lower lobe on Nov. 1 revealed no evidence of 
bronchiectasis. 


SUMMARY 


1. Recent wartime experience in blast 
injury to the lung is reviewed briefly. 

2. Explosion produces a radially ex- 
tending wave of increased pressure which 
compresses the chest and ruptures alveolar 
capillaries. 
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4. Frequent extrapulmonary blast le- 
sions are ruptured ear drums and hemor- 
rhage from abdominal viscera. 

4. A case selected from the Texas City 
disaster of 1947 is presented which mani- 
fested otorrhea, renal hemorrhage, and 
pulmonary hemorrhage. The pulmonary 
hemorrhage progressed for several days, 
segmental atelectasis developed, and hy- 
dropneumothorax appeared. Resolution 
followed, with minimal pleural and pul- 
monary scarring. This was the only one of 
eight cases of so-called blast injury of the 
lungs due to this disaster which showed no 
sign of local external or bony trauma to 
account for the pulmonary lesions. 


University of Texas 
School of Medicine 
Galveston, Texas 
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SUMARIO 


Lesién Explosiva de los Pulmones, con una Observacidén en Epoca de Paz 


En personas expuestas a la violencia de 


una explosién, pueden ocurrir lesiones in- 
ternas del térax sin signos de lesién ex- 
terna. La onda arremetedora de alta pre- 
sin comprime el t6rax y ocasiona la rotura 
de los capilares alveolares, con la consi 
guiente hemorragia. Roentgenoldégica- 
mente, las zonas hemorragicas pueden 
tomar forma de placas, semejando bronco- 
neumonia. En los casos graves, puede 


haber hemo- y neumotorax. 

Entre las frecuentes lesiones extrapulmo- 
nares ocasionadas por explosiones figuran 
rotura de los timpanos auditivos y hemo- 
rragia intraabdominal. 





El caso presentado fué tomado de un 
desastre en época de paz (Texas City, 
1947), manifestando otorrea, nefrorragia y 
hemorragia pulmonar. La filtima se agra- 
v6 por espacio de varios dias, se produjo 
atelectasia segmentaria y aparecié hidro- 
neumotérax. Hubo después resolucién, 
con un minimo de cicatrizacién pleural y 
pulmonar. 

El caso comunicado ahora fué el finico 
de ocho casos de llamada lesién explosiva 
de los pulmones, debidos a dicho desastre, 
que no revelara signos de traumatismo 
externo u déseo local al cual imputar las 
lesiones pulmonares. 











Roentgen Manifestations of Acute and Healed 
Toxoplasmic Encephalomyelitis' 


WYNTON H. CARROLL, M.D. 
Shreveport, La. 


INCE THE FIRST published record of 
S proved human toxoplasmosis by Wolf 
and associates in 1939 (13), reports of this 
disease have appeared in the literature 
with increasing frequency. This has been 
made possible by the demonstration of the 
organisms in monocytic phagocytes, devel- 
opment of neutralization antibody and 
complement-fixation tests, transmission of 
the condition to experimental animals by 
infected body fluids or tissues, and better 
appreciation of the various clinical aspects 
of the disease. 

Up to February 1947, Miller (5) was 
able to collect a total of 38 cases of human 
toxoplasmosis from the literature. Since 
then 2 additional cases have been recorded 
(3,11). It appears probable that infection 
with Toxoplasma may not be excessively 
rare, especially in the United States, since 
it has been described as a spontaneous 
infective agent in a variety of species of 
mammals and birds from many parts of 
the world (13). Dogs, rabbits, squirrels, 
rodents, and various birds, including the 
domestic pigeon and chicken, are known 
to be natural hosts for this organism. 

Toxoplasma is a protozoan parasite of 
uncertain classification, usually classed 
with Sporozoa. It infects many tissues, 
the central nervous system frequently being 
involved. In smears, the parasites are 
well outlined, crescentic or curved masses 
of protoplasm, 4 to 6 micra in length and 
2 to 3 micra in width. In sections of 
fixed tissues their appearance is somewhat 
altered and they appear as rounded or oval 
types, measuring 2 to 3 X 1.5 micra. 
They may also occur as large rounded 
masses of closely packed organisms, some- 
times referred to as cysts. The lesions 





most commonly encountered are small 
focal inflammatory nodules, with or with- 
out necrosis, in brain, spleen, liver, and 
lung. The infiltrating cells are predom- 
inantly lymphocytes and large mononu- 
clears. It is believed (9) that the two most 
likely modes of infection of infants are 
prenatal transmission and contact with the 
organism during passage through the 
birth canal. 

Four distinct clinical types of toxoplas- 
mosis are now recognized: (a) the con- 
genital or infantile type, with the infection 
occurring either im utero or shortly after 
birth and giving signs of cerebral injury, 
such as convulsions, hydrocephalus, micro- 
cephaly, mental retardation, chorioreti- 
nitis, or calcification of irregularly dis- 
tributed granulomata occurring within the 
central nervous system; (b) an acquired 
disease in older children characterized by 
acute encephalitis; (c) an acute form in 
adults, with pneumonia, and at times a 
picture resembling typhus or spotted 
fever; (d) a group in which high natural 
resistance to the organism has resulted in 
the production of neutralization antibodies 
in the serum with an absence of any clinical 
signs attributable to the toxoplasmic in- 
fection. The two cases presented in this 
report belong to the congenital or infantile 
group. 

The most striking roentgen evidence 
of toxoplasmic infection of the brain in 
infants and children is that resulting from 
intracerebral calcification. It usually oc- 
curs in both hemispheres and may be pres- 
ent several weeks after birth. These areas 
of calcification gradually increase in size as 
the child grows older. Associated with 
cerebral calcification, another prominent 


1 From the Department of Radiology, Shreveport Charity Hospital, Shreveport, La. Accepted for publication 
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Fig. 1. Case I: 


strable foci of intracerebral calcification. 


feature is internal hydrocephalus, which 
has been demonstrated at necropsy (7, 12, 
13) and by pneumoencephalography (2). 
The skull is usually microcephalic in older 
children, while the macrocephalic type is 
seen in infants with hydrocephalus. The 
shape of the skull is not unusual.. The 
cranial bones are thinner in the hydro- 
cephalic cases, while patients with micro- 
cephaly may show generalized thickening 
of the bones of the vault and of the base. 


CASE REPORTS 


Case I: L. H., a colored male infant two weeks 
of age, was admitted to the Shreveport Charity 
Hospital because of intermittent convulsions of 
twenty-four hours duration. The child was born at 
this hospital following a normal full-term pregnancy. 
Delivery was normal, and no defects or abnormali 
ties were noted. Birth weight was 7 pounds 4 ounces. 
The mother and father were well and lived in a rural 
area of Louisiana. The mother stated that the 
child had suffered from a “‘head cold” since leaving 
the hospital 

On physical examination, the temperature was 
98.6° F.; the skin was dry and flaccid; the body 
weight was 7 pounds. Except for strabismus and a 
moderate generalized spasticity, no abnormalities 
were observed. 


Acute toxoplasmic encephalomyelitis. 
revealing dilatation of the entire ventricular system and absence of air in the subarachnoid space. 


Postero-anterior and lateral pneumoencephalograms 
No demon- 


A blood study showed 15 gm. hemoglobin; 23,000 
leukocytes with 65 per cent neutrophils, 13.5 per 
cent lymphocytes, 21 per cent monocytes, and 0.5 
per cent basophils. The urine was negative. The 
spinal fluid contained 34,000 erythrocytes per cubic 
millimeter and 25 leukocytes per cubic millimeter. 
A smear of the spinal fluid was reported as showing 
many monocytes containing ‘‘phagocytized erythro- 
cytes,” and the possibility that these might be 
Toxoplasma was considered. The spinal fluid 
sugar was 53 mg. per cent and protein 1.02 gm. per 
cent. 

Pneumoencephalography (Fig. 1) was done fol- 
lowing removal of 45 c.c. of spinal fluid by cisternal 
puncture and replacement by an equal volume of 
air. The skull bones were normal in thickness and 
texture and there was no evidence of intracranial 
calcification. The suture lines were of normal 
width. There was a symmetrical dilatation of the 
entire ventricular system and no evidence of air in 
the subarachnoid space. 

Treatment consisted of parenteral fluids for relief 
of dehydration, 10,000 units of penicillin every three 
hours, and oxygen. Body temperature remained 
normal throughout the entire period of hospitaliza- 
tion. The convulsions ceased the day following 
admission, but the clinical course was steadily 
downhill, and the patient expired on the thirty- 
second hospital day. 

At autopsy, marked cerebral edema and a hemor 


rhagic infarction of the thalamus were found 
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Fig. 2. Case Il: Healed toxoplasmic encephalomyelitis. The postero-anterior view of the skull reveals bi- 
lateral intracerebral calcifications. The lateral pneumoencephalogram shows a normally filled ventricular system. 


The calcifications are seen to lie within the parietal lobes. 


Microscopically, numerous Toxoplasma organisms 
were demonstrated in brain and lung tissue. 

Case II: B. T. D., a colored male aged 5 years, 
was admitted to the Shreveport Charity Hospital 
because of an upper respiratory infection, which 
responded promptly to penicillin. 

Physical examination revealed a microcephaly 
without gross mental retardation, a lateral nystag- 
mus of the right eye, and an opacity of the right 
vitreous. Left fundoscopy showed an area of 
chorioretinitis in the region of the macula twice the 
size of the optic disk. The lesion was elevated, 
grayish-yellow, translucent, and well demarcated, 
with scattered black pigmentation within and cir- 
cumscribing it. 

The family history was non-contributory. The 
mother had always been in good health and her 
pregnancies were uneventful. The father, two older 
sisters, and a younger sister were living and well. 

The past history disclosed that the patient had 
been admitted to this hospital at the age of ten 
days because of vomiting, when a diagnosis of 
congenital pylorospasm was made. Following his 
return home, a nystagmus was noticed for the first 
time. He had had convulsions during a febrile 
episode at the age of three years. Development 
apparently was not retarded, as the child walked at 
ten months and talked at one year. 

Routine blood, urine, serologic, and spinal fluid 
surveys were negative. Neutralization antibody 
and complement-fixation tests for Toxoplasma were 
not done. 


X-ray examination of the skull revealed numerous 
areas of calcification scattered throughout both 
cerebral hemispheres. A pneumoencephalogram 
(Fig. 2) was interpreted as normal. 


DISCUSSION 


Case I is typical of the acute form of 
infantile toxoplasmic encephalomyelitis. 
Unfortunately, neutralization antibody de- 
terminations on the mother’s blood serum 
were not done, so that it is not definitely 
known whether the disease was congenital 
or acquired. Although roentgenographic 
evidence of intracerebral calcification was 
lacking, microscopic areas of focal necrosis 
and calcification were present. Dilatation 
of the ventricular system of the brain can 
be explained on the basis of cerebral edema, 
which prevented absorption of spinal 
fluid from the subarachnoid space. Hy- 
drocephalus had not been of sufficient 
intensity to produce a definite macroceph- 
alus. 

In Case II it is felt that the clinical pic- 
ture of an early illness followed by nystag- 
mus, convulsions, microcephaly, chorio- 
retinitis, medial opacity, and intracerebral 
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foci of calcification justify a clinical diag- 
nosis of healed infantile toxoplasmosis. 
The negative pneumoencephalogram is also 
consistent with this impression. 

Other conditions capable of producing 
diffuse intracranial calcifications similar to 
those seen in toxoplasmic encephalomye- 
litis are histoplasmosis, torulosis (6), cere- 
bral malaria, symmetrical basal ganglia 
calcification (1), cerebral calcification epi- 
lepsy (4), and tuberous sclerosis (2). 

According to Pinkerton and Henderson 
(8), the clinical features of adult toxoplas- 
mosis have almost nothing in common with 
those of neonatal infection, the picture 
in the older patients being essentially that 
of an acute febrile exanthematic disease 
with atypical pulmonary involvement and, 
in fatal cases, death from respiratory 
embarrassment. Pathologically, also, the 
picture differs widely from the infantile 
group. The outstanding feature is a 
peculiar type of interstitial pneumonitis, 
with rounding up of the alveolar lining 
cells and interstitial organization by 
connective tissue. Meningoencephalitis, 
though present, is inconspicuous. Patho- 
logical features common to both are focal 
brain lesions, myocarditis, and the pres- 
ence of Toxoplasma in the lesions. The 
disease is clinically and pathologically simi- 
lar to Rocky Mountain spotted fever and 
is readily transmitted to laboratory ani- 
mals. There is circumstantial evidence 
that toxoplasmosis can be transmitted by 
ticks and droplet infection. The organ- 
isms may be found in macrophages in 
sputum stained with Giemsa stain and also 
should be looked for in spinal fluid. 

Sante (10) has described the early and 
late roentgen manifestations of adult toxo- 
plasmosis. An atypical pneumonitis which 
has the appearance of acute pulmonary 
congestion with edema of the lungs is seen 
in the early stages, while later the picture 
changes into one of interstitial infiltration 
and alveolar exudation. These cases do 
not present the roentgen findings in the 
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skull which are seen in the congenital or 
infantile group. 
SUMMARY 

1. The clinical and roentgenographic 
findings of two cases of infantile toxoplas- 
mic encephalomyelitis are presented. One 
case demonstrates the findings in the acute 
phase of the disease; the findings in the 
other are those of the healed disease. 

2. The contrasting features of adult 
and infantile toxoplasmosis are described. 


201 Medical Arts Bldg., 
Shreveport, La. 
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SUMARIO 


Manifestaciones Roentgenoldgicas de la Encefalomielitis Toxoplasmica Aguda y Cicatrizada 


Preséntanse dos casos de encefalomielitis 
toxopl4smica infantil. El primero, com- 
probado en la autopsia, es tipico de la fase 
aguda. La neumoencefalografia revelé di- 
lataci6n de todo el aparato ventricular y 
ausencia de aire en el espacio subarac- 
noideo. No se observaron focos de calci- 
ficacién intracerebral, pero si zonas micros- 
cépicas de necrosis y calcificacién focal. 

El segundo caso, aunque no comprobado, 
se considera que representa una encefalo- 
mielitis toxoplasmica cicatrizada. Justi- 


f 


fican el diagnéstico los antecedentes de 
nistagmo y convulsiones, la presencia de 
microcefalia y coriorretinitis y el hallazgo 
roentgenolégico de zonas de calcificacié6n en 
ambos hemisferios cerebrales. 

La toxoplasmosis infantil discrepa tanto 
clinica como patolégicamente de la enfer- 
medad en el adulto. La caracteristica 
sobresaliente de la filtima es una forma 
peculiar de neumonitis intersticial; la me- 
ningoencefalitis, aunque presente, es poco 
notable. 
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Improved Vertical and Horizontal Multiple Cassette 
Changers for Contrast Dattounghy' 


JOHN A. CAMPBELL, M.D., and PHILLIP B. LOCKHART, M.D. 
Indianapolis, Ind. 


5 es RECENT ADVANCES in vascular sur- 
gery have made contrast angiography 
a common procedure of many radiological 
departments. Foremost among the es- 
tablished procedures is angiocardiography 
as originated by Robb and Steinberg (1-3). 
Equally useful is intracranial angiography, 
first described by Egas Moniz (4, 5) and 
later elaborated by List, Burge, and 
Hodges (6-8). There is also an increased 
demand for such diagnostic studies as the 
retrograde aortography of Farinas (9-12), 
the retrograde carotid injection of Gross 
(13), and a wide variety of procedures to 
visualize peripheral arterial and venous 
channels in many parts of the body. 

All of these examinations involve rapid 
vascular injection of concentrated radi- 
opaque solutions. Experience has shown 
that such studies are more informative 
when multiple serial roentgenograms are 
made at very short intervals during the 
passage of the contrast medium through 
the arterial and venous pathways. This is 
obviously necessary in opacification of the 
cardiac chambers and great vessels. It is 
desirable in showing the arterial, capillary, 
and venous phases of cerebral angiography. 
It is frequently necessary, also, in the con- 
trast visualization of peripheral vessels, 
because of the possibility of only partial 
filling of the parts under consideration 
at any one instant. 

Cineradiography (14-17) may be the 
ultimate method for perfecting such exam- 
inations but, at the present writing, the 
results obtained are not of a quality to 
warrant the costly apparatus involved. 
Seventy-millimeter photofluorography has 
been adapted to both vertical and hori- 
zontal cardioangiographic procedures with 
the use of the Morgan phototimer (18). A 


' From the Department of Radiology, Indiana University Medical Center, Indianapolis, Ind. 
publication in March 1949. 
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special fast screen and high-geared mech- 
anism permit exposures of one frame every 
0.7 second. This equipment is costly and 
the results obtained are still technically in- 
ferior to direct images produced on larger 
films. 

Direct radiography on 10 X 12-inch 
films made with or without a stationary 
grid offers very satisfactory and adequate 
visualization of most vascular lesions por- 
trayed by angiographic methods. The 
cassettes must occasionally be changed at 
intervals of one-half second or less to record 
the passage of opaque medium through the 
heart and great vessels. As many as ten to 
fifteen successive exposures may be needed 
during an interval of ten seconds. Fewer 
exposures, at intervals of from one to four 
seconds, usually suffice for cerebral and 
peripheral angiography. 

Devices for accomplishing rapid cas- 
sette changing have been described in the 
literature (19-22). An ingenious motor- 
driven changer incorporated in a horizontal 
table using a reciprocating Bucky dia- 
phragm has been recently exhibited by Scott 
and Moore (23). Dyes (24, 25) produced 
anteroposterior and lateral cerebral angio- 
grams simultaneously with one injection, 
by means of an L block film holder and a 
system of two roentgen tubes. Fineman 
(26) devised an apparatus for elevating 3 
lead-backed cassettes beneath or alongside 
the head by means of levers during cerebral 


arterial, capillary, and venous angiog- 
raphy. 
For cardioangiography, Schwarzschild 


(21) described an apparatus which rapidly 
exposes 10 X 12-inch films by moving the 
cassettes from a magazine compartment 
past a vertical filming aperture to a re- 
ceiving compartment on the opposite side. 
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Fig. 1. Vertical cassette changer 


loaded on inclined plane in compartment B 
compartment C when thrust bar is pushed in 


Joun A. CAMPBELL AND PHILLIP B. LOCKHART 





Front and back views 





April 1950 


Cassettes are 
Front cassette slides into 
Cassette advances from C and 


hits end of compartment D, thereby positioning succeeding film in exposure 


aperture. 


which drops out when thrust bar is withdrawn 
timer circuit when thrust bar is withdrawn 


Spring at bottom of compartment D disengages bottom of cassette, 


Microswitch closes x-ray 
The plug, wire, switch, and 


transformer shown are to activate timer magnets 


An improved modification of this changer 
is illustrated in Figures 1, 2, and 3. A 
hand-operated thrust bar feeds the cas- 
settes successively across the front of the 
apparatus, and on each return stroke ac- 
tivates a switch connected to the timer 
circuit of the x-ray machine, which ex- 
poses the film momentarily in the aper- 
ture. This device is inexpensive to con- 
struct, adjustable to height, and of such 
convenient size as to allow easy adaptation 
to conventional radiographic equipment. 

Schwarzschild’s original design has been 
improved by elimination of the balanced 
spring lever between the loading magazine 
and receiving compartments and substitu- 
tion of inclined gravity loading rails in the 
magazine with a drop-out chute in the re- 
ceiving chamber. A straight track across 
the entire front of the changer replaces the 
former curved clearance block, and by 


making the track length exactly equal to 
the width of 3 cassettes in a line, the posi- 
tion of the proper cassette before the ex- 
posure window is assured without the use of 
brakes or bullet stops. After exposure, 
each cassette travels straight ahead until 
it strikes the end wall of the receiving com- 
partment and in turn stops the cassette 
behind it exactly in front of the exposure 
window. The first cassette, on reaching 
this position, has compressed a simple flat 
brass spring band which forces it off the 
track into the drop-out chute when the 
thrust-bar pressure is released on the re- 
turn stroke. These improvements allow 
repeated use of the machine free of adjust- 
ments and frictional handicaps, and permit 
exposures at less than half-second intervals 
without danger of jamming. The loading 
magazine has been increased in capacity to 
accommodate as many as 2() cassettes for 
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Fig. 2. Vertical cassette changer: Broken-down views, showing mecha 
nism of thrust bar, inclined plane, sliding track, and drop-out chute. Com 
partment C is entirely enclosed except for viewing port for fluoroscopic posi- 
tioning of patient. A simple slide conveys cassettes from drop-out chute 
to a lead-lined box. Timer consists of two door-bell magnets which hold a 
steel ball at the top of an oil-filled glass tube until circuit is opened at start of 
injection 
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CROSS SECTION DETAILS | 











Fig. 3. Vertical cassette changer: Cross-sectional views. 
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Fig. 4. Horizontal cassette changer. Note space between magazine and exposure compartment 
Microswitch beneath A closes x-ray timer switch when thrust bar is withdrawn. 


complete studies when a slow circulation 
time is encountered. 

Although the majority of cassette chang- 
ers described are of the vertical type, a 
horizontal rapid changer with a variable 
speed is more useful. Infants and children 
are best examined horizontally under seda- 
tion or anesthesia. The physical condition 
of many adults prevents satisfactory ver- 
tical angiography. For both intracranial 


angiography and contrast serial studies of 
the aorta and peripheral vessels it is neces- 
sary that the patient be recumbent. Utiliz- 
ing the principles of the improved thrust- 
bar type changer, a horizontal device has 
been constructed according to the working 
diagrams shown in Figure 4. 

The cassettes are placed front side up in 
a vertical gravity loading magazine from 
which they are transferred horizontally 
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across three 10-inch compartments by 
means of a thrust bar. The first compart- 
ment beyond the magazine is necessary to 
space the exposure aperture far enough 
from the magazine to allow clearance for an 
adult patient to assume various supine, 
prone, lateral, or oblique positions. The 
cassettes travel beneath the lead-protected 
surface of the changer on two cabinet door 
tracks placed about 10 inches apart. The 
second compartment is directly beneath 
the exposure opening and Lysholm grid. 
On reaching the last compartment, the 
cassette strikes the end-piece, thereby 
stopping the following cassette directly 
under the exposure aperture. At the same 
time, it compresses a curved strip of brass 
spring metal which derails it into a drop- 
out opening between the tracks when the 
thrust bar is withdrawn. During with- 
drawal, the thrust bar contacts a micro- 
switch which makes the x-ray exposure 
through a connection with the timer of the 
x-ray machine. When the thrust bar is 
completely withdrawn, the bottom cas- 
sette in the magazine drops before it onto 
the metal tracks. 

To identify the instant at which each 
successive film is exposed relative to the 
beginning of the vascular injection, a self- 
starting electric clock motor has been 
wired to a switch on the panel. The sweep 
second hand and numeral markings are 
made radiopaque with lead impregnation. 
The leaded interval markings are gradu- 
ated into 30 equal divisions about the 
periphery of the dial. A simple 2-to-1 gear 
is arranged between the axle of the clock 
motor and the second hand to increase the 
speed of travel from sixty seconds to thirty 
seconds for one complete revolution. This 
device is placed in the lower left corner of 
the exposure aperture so that the image of 
the timer with the exact position of the 
second hand is recorded on each film as it is 
exposed (Fig. 4). 

A more exact but more complicated 
timing can be accomplished by integrating 
an electrocardiographic tracing during the 
examination with the deflection on a simul- 
taneous stethophonic tracing which re- 


MULTIPLE CASSETTE CHANGERS FOR ANGIOGRAPHY 
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cords the sound of the x-ray timer switch 
for each exposure. In this way, the phase 
of systole or diastole of the cardiac cycle 
may be correlated with the angiocardio 
gram, and the number of heart 
oriented to the progress of the contrast 
medium. 

Although cerebral angiography may be 
carried out successfully with the horizontal 
changer just described, it is necessary to 
alter the position of the head from antero- 
posterior to lateral to obtain the two con- 
ventional views. With the special changer 
shown in Figure 5, both views may be ob- 
tained with the head remaining face up, 
thereby avoiding the danger of accidental 
withdrawal of the injection needle by 
movement. This device embodies both 
horizontal and vertical loading magazines 
joined at right angles to each other. The 
bakelite or plastic covering surfaces of the 
magazines are placed so that when the 
occiput is centered on the horizontal sur- 
face, the lateral aspect of the skull is also 
properly centered over the vertical surface. 
This requires that the horizontal surface be 
placed 2 inches above the lower edge of the 
vertical cassette. 

The long dimension of the 10 X 12 cas- 
settes parallels the mentovertical axis of the 
head in the horizontal magazine, and the 
fronto-occipital axis in the vertical maga- 
zine. Both changers accommodate 3 cas- 
settes placed one beneath the other. 

Since it is desirable that apparatus for 
intracranial angiography be simple, mo- 
bile, and without bulkiness to interfere 
with surgical access to either side of the 
neck, and since the timing interval for ex- 
posure of 3 cassettes during the arterial, 
capillary, and venous phases does not de- 
mand excessive speed, the thrust-bar mech- 
anism is omitted, and the films are ex- 
posed directly through the front surface 
of the magazines. A strap or wire is at- 
tached to the spring clamp on the back of 
each cassette and allowed to protrude 
through a slot in the sides of the changer 
where it may be easily grasped by the 
operator. After exposure, each cassette 
is manually withdrawn through a slotted 
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Fig. 5. Right-angle cassette changer. If grid front cassettes are not used, a Lysholm grid 


should be placed beneath each exposure panel 
vent fogging of succeeding films 


aperture in the sides or end of the maga- 
zine. As the front cassette is removed, the 
next cassette automatically moves forward 
against the front panel in line with the 
slotted side aperture. This is accomplished 
in the vertical magazine by means of in- 
clined brass rods on which the cassettes 
slide downward by gravity. A spring lever 
in the back of the compartment maintains 
the vertical alignment of the cassettes. In 
the horizontal magazine, the cassettes are 
stacked on a thin sheet-metal tray. This is 
supported by four compressed coil springs 
of such strength as to carry the bottom 
cassette into contact with the under surface 
of the front panel after withdrawal of the 
first 2 cassettes through the end aper- 
ture. 

The first 2 cassettes are lead-backed to 
prevent fogging of the second and third 
films during the serial exposures. We have 
found that 1 mm. of sheet lead placed be- 


sacks of first two cassettes lined with lead to pre 


neath the rear intensifying screen serves 
this purpose properly for grid exposures. 
Very satisfactory technical results are ob- 
tained when grid front cassettes are used. 
When regular cassettes are used, a Lys- 
holm stationary grid should be fitted be- 
neath the front panels of the loading com- 
partments. 

The apparatus is designed so that cas- 
settes may be withdrawn from either end. 
This allows it to be turned to accommodate 
either lateral view, depending upon which 
carotid or vertebral artery is selected for 
injection. The apparatus may be clamped 
to the end of a conventional x-ray table or 
to a hospital stretcher. The latter arrange- 
ment permits the patient’s head to be 
positioned on the changer in the operating 
room at the time of the dissection pro- 
cedure. Sterile drapes may be applied and, 
without disturbing the head and neck, the 
patient may be easily transported to the 
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x-ray department, where the cassettes are 
loaded into the vertical magazine, the tube 
centered horizontally, and the lateral films 
taken as the first carotid injection is made. 
The x-ray tube is then shifted into the 
vertical position, the cassettes are reloaded 
in the horizontal magazine, and the an 
teroposterior films exposed during the 
second injection, with about 20 degrees 
fronto-occipital angulation of the central 
ray. 

The technician stands at the patient’s 
head and makes the exposure by depressing 
a foot switch wired to the timer of the 
x-ray machine. The exposures are one- 
half second in length. The exposed cas- 
sette is instantly withdrawn and the next 
exposure made, and so on. To procure 
both capillary and venous angiographs, it 
is necessary that the intervals between ex- 
posures do not exceed one second. It is im- 
portant that the injection of contrast 
medium be stopped at the end of the first 
exposure to avoid superimposing a con- 
tinuous arterial angiogram on the capillary 
and venous phases. An additional injec- 
tion is made for a stereoscopic lateral view 
of the arterial phase. The technician and 
surgeon are protected from stray radiation 
by the use of extended cones, mobile lead 
screens, lead rubber aprons, and gloves. 


SUMMARY 


A modification of the Schwarzschild ver- 
tical rapid cassette changer is described 
which will produce very satisfactory 10 
X 12-inch serial films for angiocardiog- 
raphy. All adjustments, braking de- 
vices, and levers have been eliminated. 
The cassette-changing rate and number of 
exposures may be varied at will during the 
angiography procedure by the operator. 
This unit may be operated on an ordinary 
table top or suspended from an adjustable 
stereo chest cassette-changer stand. 

For hospital work, a horizontal thrust- 
bar type changer has more general useful- 
ness than the vertical type. With the de- 
vice described, serial angiograms of any 
part of the body may be taken with a 
cassette changing rate as rapid as two per 





MULTIPLE CASSETTE CHANGERS FOR ANGIOGRAPHY 
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second if desired. It is particularly ap- 
plicable to filming infants and children 
under anesthesia. 

Serial films for cerebral angiography are 
obtained with a small cassette changer in- 
corporating vertical and horizontal loading 
magazines at right angles to each other. 
This may be clamped to a conventional 
hospital stretcher for operating-room work 
or to the x-ray table when direct puncture 
of the carotid artery is made in the radi 
ology department. It may be angled from 
side to side or end to end with sand bags to 
provide better exposure of the neck for the 
surgeon. 

These cassette changers are simple and 
inexpensive to build. They are compact 
and do not require adjustments. They 
can be operated by one x-ray technician. 
They are adaptable to any type of conven- 
tional radiographic equipment. 


1040 W. Michigan St 
Indianapolis 7, Ind 
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SUMARIO 


Perfeccionados Cambia-Chassis Verticales y Horizontales Multiples para la Angiografia 
de Contraste 


Los tres cambia-chassis aqui descritos 
para angiografia ofrecen las siguientes ven- 
tajas: Son sencillos y su construccién es 
poco costosa. Son compactos y no necesi- 
tan ajustes. Puede manejarlos un solo 
técnico radiol6gico. Se adaptan a cual- 
quier tipo corriente de aparato radiografico. 

El primero consiste en una modificaci6n 
del rapido camba-chassis_ vertical de 
Schwarzschild para angiografia con pelicu- 
las seriadas de 25 X 30 cm. Una palanca 
impulsada a mano hace pasar los chassis 
sucesivamente, desde una recAmara, por 
una abertura para radiografias, a una 
camara de recibo y a cada golpe de retro- 
ceso echa a andar un conmutador unido al 
circuito sincronizador del aparato de rayos 
X que expone la pelicula situada en aquel 
momento en la abertura. El operario 


puede modificar a su antojo la velocidad 
con que se cambian los chassis y el nimero 
de exposiciones. 


Sobre el mismo principio de palanca per- 
feccionada de empuje se ha construido otro 
rapido cambia-chassis horizontal. Con el 
mismo pueden tomarse angiogramas seria- 
dos de cualquier parte del cuerpo a una 
velocidad hasta de dos por segundo. Este 
aparato tiene su mejor aplicacién en los 
examenes de criaturas y nifios bajo aneste- 
sia y en los procedimientos en que es 
mejor mantener al enfermo recostado. 


Para la angiografia cerebral, un pequeno 
cambia-chassis provisto de recamaras verti- 
cales y horizontales de carga permite ob- 
tener vistas anteroposteriores y laterales 
sin modificar la posicién de la cabeza. 
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X-Ray Therapy of Primary Inoperable 


Carcinoma of the Breast! 


RUTH J. GUTTMANN, M.D. 
New York, N. Y. 


HE PREPARATION of the material for 

this survey of results in the radiation 
treatment of primary inoperable carcinoma 
of the breast at Memorial Hospital (New 
York) involved a review of hundreds of 
charts of patients suffering from this disease. 
The fact that only 82 cases were finally 
selected for this discussion needs some ex- 
planation. This relatively small number 
was due to the rigid requirements which 
were set up as the basis for the analysis 
and which had to be fulfilled in every 
instance, as follows: (1) The diagnosis had 
to be “primary inoperable carcinoma of 
the breast.’’ (2) The diagnosis had to be 
proved by biopsy. (3) The follow-up had 
to be complete. (4) The patient must 
not have received any treatment but 
x-ray therapy. All patients were excluded 
who had been treated with combined radia- 
tion and hormone therapy, or who had 
received radiation therapy and palliative 
surgery. 

A further limitation in the selection of 
patients resulted from the fact that a very 
different x-ray therapy technic had been 
employed prior to 1940 in this hospital. 
It was felt that a true picture of the value 
of a method could be obtained only if all 
patients received about the same kind of 
treatment. Therefore only patients who 
had been treated during the last eight 
years, with about the same technic, were 
considered acceptable. Also all patients 
were excluded whose disease had been con- 
sidered inoperable on account of old age 
or heart disease, but not because of the 
anatomical extent of the lesion itself. 

The group of 82 patients therefore repre- 
sents all those with truly primary inopera- 
ble carcinoma of the breast who were 
treated with radiation alone in the Memo- 


rial Hospital during the last eight years, 
and these alone. 

In all these patients the lymphatics in the 
supraclavicular and infraclavicular regions 
and in the axilla were irradiated, as well as 
the tumor in the breast. As many portals 
as possible were used in order to cover the 
involved region with a wide margin of 
safety. If skin metastases were present 
or if the growth was of an inflammatory 
type, radiation to the surrounding chest 
wall was added in the attempt to seal 
off the disease. Three portals have been 
used in the average patient for cross-firing 
the lymphatics in the supraclavicular and 
infraclavicular areas and in the axilla. 
Figures 1, 2, and 3 show this arrangement. 
The supraclavicular and infraclavicular 
areas are included in field 1, while field 2 
covers the axilla. Field 3 was intended 
to add some radiation to the supracla- 
vicular and infraclavicular areas and to 
the axilla proper, and it is quite obvious 
that the axilla received some additional 
radiation through field 1. 

The treatment of the disease in the 
breast followed a similar pattern. In order 
to reach the lesion thoroughly by cross- 
fire with the highest margin of safety, the 
necessary number of fields was employed. 
The breasts were built up with sandbags so 
that as little lung tissue as possible would 
be exposed to radiation, and, depending 
upon the size of the breasts, two to four 
fields were needed (Figs. 1 and 3). 

The factors used for the axillary and 
breast portals were: 250 kv., 1.5 mm. 
copper filter, 50 cm. target-skin distance. 
The daily dose to any field was 250 r meas- 
ured in air, and the total dosage—depend- 
ing on skin tolerance—varied from 2,500 
to 3,000 r (in air) per field. With our 


' From Memorial Hospital, New York, N. Y. Accepted for publication in April 1949. 
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Figs. 1-3. Portals for cross-firing the lymphatics in the supraclavicular and infraclavicular areas and in the 
axilla. 


machines, 250 r measured in air to a field 
14 X 10 cm. correspond to 310 r measured 
on the skin in the center of the field. It is 
obvious that the actual tumor dose varied, 
due to individual factors over which we 
have no control, although the attempt was 
made to arrive at the same tumor dose for 
each patient. The doses in our series of 
82 cases varied between 3,000 and 4,000 r 
at the center of the tumor, with one patient 
receiving not more than 2,000 r to this 
area. 

Treatments to the chest wall, if neces- 
sary, were given by low voltage: 120 kv., 
with a filtration of 3 mm. of aluminum and 
30 cm. target-skin distance. The single 
exposure was 400 r measured in air, the 
total dosage to each field 2,400 to 2,800 r. 
(See Figs. 4, 5, and 6). 

The course of treatments lasted between 
four and eight weeks, depending on the 
number of fields used, and on whether it 
was necessary to give treatments to the 
surrounding chest wall. 

The irradiation was usually well toler- 
ated, especially when the patients received 
from the start regular medication with 
Vitamin B, administered in three daily 
doses of 50 mg. each. Since we have found 
in our experience that the skin shows the 
least reaction when it is kept dry, our 
patients were advised to use mild powders, 
and no ointment of any sort. 

No unpleasant or disturbing after-effects 
have been observed. We encountered: 


(1) Skin changes: As is usually ob- 
served after high dosages of radiation 
therapy, a considerable percentage of 
patients had fibrotic skin changes, with 
telangiectases, but we have observed no 
radiation ulcers up to the present time. 

(2) Fibrosis of muscles and fat: These 
changes sometimes result in swelling and 
limitation of the function of the arm. 

(3) Pneumonitts and lung fibrosis: Some 
patients complained of shortness of breath 
and dyspnea on exertion. These unpleas- 
ant sensations usually reached their peak 
ten to twelve months after therapy, after 
which time they generally decreased. 

In summarizing the after-effects of 
aggressive x-ray therapy it can be stated 
that only 3.5 per cent of the patients in 
this group complained of lung symptoms; 
these improved gradually. The conse- 
quences of the changes involving skin and 
underlying tissues were at no time any more 
severe and disturbing than those found ina 
high percentage of cases after major sur- 
gery. Surgery, however, is limited to cases 
with disease of far lesser extent than this 
group. 

The fact that patients with ulcerating 
inoperable carcinoma of the breast often 
show a remarkable immediate and some- 
times even long-lasting improvement, with 
relief of pain, swelling, and discharge, after 
x-ray therapy, is so well established that it 
does not seem necessary to present case 
histories in this paper. Unfortunately, 
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Figs. 4-6. 


however, these facts are still not common 
knowledge, as demonstrated by numerous 
cases seen at Memorial Hospital after treat- 
ment had been refused elsewhere ‘‘because 
they were too advanced.” It should al- 
ways be kept in mind that the result after 
a course of treatment may be most striking 
and gratifying subjectively as well as ob- 
jectively. 

A statistical analysis of these 82 cases is 
impossible, because the time of observa- 
tion is too short. In patients with pri- 
mary inoperable carcinoma of the breast, 
however, a survival time of two, three, or 
four years in comfort and activity is cer- 
tainly a worth-while result, justifying 
the presentation of figures at this early 
period. Out of this group of 82 patients, 
15 died during the first year; 7 of the re- 
maining 67 patients have been treated 
since 1947, which leaves 60 patients for 
further consideration. Not all of these 
became or remained free from evident 
disease. Table I gives the numerical 
picture of our results by tabulating the 
number of surviving patients and breaking 
down these figures into those without 
evidence of disease and those with disease. 

This group included patients of all ages. 
The youngest patient was twenty-seven 
years old, the oldest eighty-two years; 
the majority were between forty and 
sixty-five years old. 

An attempt was made to evaluate the 
facts and findings in the charts of these 
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Portals for treatment to the chest wall. 


TABLE I: RESULTS OF ROENTGEN THERAPY IN 
PRIMARY INOPERABLE CARCINOMA OF THE BREAST 


Number Without 





of Evidence With 
Interval After Surviving of Obvious 
Treatment Patients Disease Disease 
Over two years 26 10 16 
Over three years 14 9 5 
Over five years 9 4 5 
Over six years 5 4 l 
Over seven years 4 4 
Over eight years 2 2 


patients, with the hope of coming to some 
conclusions as to who will respond to x- 
ray therapy and who will not, who will 
show a long-lasting effect and who a short 
one. It was a failure. There does not 
seem to be any connection between the age 
of the patient and the response to x-ray 
therapy. Failure and success were evenly 
distributed through all age groups. 

The response of different kinds of 
carcinoma of the breast to radiation ther- 
apy is not well known as yet, even in 
cases where the pathologist has been able 
to classify the tumor from the histologic 
picture. It was practically impossible to 
make any kind of prognosis as to response 
to x-ray therapy in the group with which 
we are dealing, because in these patients 
the diagnoses were mostly made after 
aspiration biopsies, which do not allow 
histologically detailed study. 

Comparison of patients having rela- 
tively benign tumors with those suffering 
from very malignant ones gave no clue as 
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to the respective response of the lesions to 
x-ray therapy. The final results showed 
that it was actually of little importance- 
as far as prognosis and prediction of the 
final outcome were concerned—whether 
the patients had slow-growing, relatively 
benign lesions which they had noted for 
years before they came for therapy, or 
whether they had very malignant, rapidly 
spreading disease which had become inop- 
erable within a very short time. The two 
patients who were treated more than eight 
years ago are, among others, the living 
proof of this statement. 

The first patient was twenty-seven 
years of age at the time of the treatment 
and had a carcinoma of the breast which 
had developed during the last weeks of preg- 
nancy. She was first seen three weeks af- 
ter delivery, with multiple lesions in both 
breasts and various bones. Histologic 
examination revealed a highly malignant 
carcinoma. The response to radiation 
therapy was excellent. The tumor dose 
to the breast lesion was only 2,000 r. The 
bone lesions were treated with moderate 
dosage, and at the same time the patient 
was sterilized by radiation. On the occa- 
sion of the last check-up, eight years and 
five months after the beginning of therapy, 
she was in excellent condition and without 
evidence of disease. 

The second patient who has been alive 
for more than eight years after treatment 
was a woman of forty-seven years. Her 
menstrual periods had stopped one and a 
half years previously. For three to four 
years prior to the course of treatment she 
had had a lump in her breast, which had 
grown continuously. Shortly before she 
came to the hospital in 1940, small skin 
nodules had developed and the breast 
had become harder and had shrunk. 
Biopsy in this case revealed mammary 
cancer, infiltrating the skin. The tumor 
dose was 3,000 r. In spite of widespread 
skin lesions and involvement of the axillary 
and supraclavicular nodes at the beginning 
of therapy, this patient has been well for 
eight years and nine months. All evidence 
of disease disappeared after the course of 


treatment and there has been no recur- 
rence, with the exception of one metastatic 
lesion in the humerus in 1941, which was 
treated successfully at that time. 

These two women, suffering from very 
different types of disease but showing the 
same gratifying result of x-ray therapy are 
no exceptions in our group of 82 patients, 
More examples could be added from the 
other survival groups, but it would merely 
be repetition to emphasize the same point. 

This paper has been written with several 
underlying thoughts. The radiological lit- 
erature of the past few years does not give 
much information about the dosage used 
in cases of primary inoperable carcinoma 
of the breast with a five-year survival. 
As more attention is given nowadays to 
the treatment of this entity than in former 
times, knowledge of the technic and dosage 
used in different places should be useful to 
facilitate comparison of methods and im- 
provement of results. 

It was mentioned before that our tumor 
dose was usually between 3,000 and 4,000 
r. Of the two patients surviving over 
eight years, one received only 2,000 r, the 
other 3,000 r; in the survival group of over 
seven years not one patient received a 
tumor dosage higher than 3,000 r. The 
same is true for the group which survived 
more than six years, while in the group over 
five years, only one thirty-three-year-old 
patient received more, namely, a tumor 
dose of 3,500 r to the center of the tumor. 

These figures are not given with the 
intention of starting a controversy over the 
necessary tumor dosage; we know that 
our doses were relatively small. They are 
stressed to bring out the fact that good 
results can be achieved even when we may 
be forced to limit the tumor dose to an 
unusually small amount. 

First and foremost, however, it was 
intended to bring these patients with pri- 
mary inoperable cancer of the breast into 
focus and to give proof that they never 
should be denied treatment “‘because they 
are beyond any help.’”’ Our results show 
that we were able to help many patients 
who would otherwise have been doomed; 
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but they also make it clear that we cannot 
predict in advance whether or not we can 
expect a good result. 

Surgery in the hands of a selected group 
of exceptionally skilled men has broadened 
its field in the fight against cancer, and the 
extension of the lifespan of a patient for 
several months, if a cure cannot be 
achieved, is considered a good and worth- 
while result. But for these inoperable 
patients, surgery has nothing to offer. 
We know that x-ray treatment, when 
properly planned, cannot do any harm; it 
is apparent that it should be tried in every 
case of primary inoperable carcinoma of 
the breast. Furthermore, the course of 
treatment should not be stopped before its 
therapeutically warranted termination. X- 
ray treatment has proved its value by im- 
proving the condition of the patient in 
numerous cases, by making existence 
more tolerable, and sometimes even by 
restoration to a normal life. 
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SUMARIO 


Roentgenoterapia del Carcinoma Primario Inoperable de la Mama 


Los resultados comunicados proceden de 
82 casos de carcinoma mamario inoperable, 
comprobados por la biopsia y tratados ex- 
clusivamente por irradiacién en los tiltimos 
ocho afios, y mantenidos en completa ob- 
servacion. En todos, se irradiaron los 
linfaticos de la regién supra- e infraclavi- 
cular y de la axila asi como el tumor mismo 
en la mama. Para las puertas axilar y 
mamaria, el tratamiento comprendié 250 
kv., filtraci6n por 1.5 mm. de cobre, 50 cm. 
de distancia foco-piel. La dosis en el cen- 
tro del tumor varié entre 3,000 y 4,000 r, 
recibiendo una enferma solamente 2,000 r. 
Cuando fueron necesarios, los tratamientos 
a la pared toracica fueron a bajo voltaje 
(120 kv., 3 mm. de Al, 30 cm. de distancia) 
y de una dosis total de 2,400 a 2,800 ra 
cada campo. 


Quince enfermas murieron durante el 
primer afio y 7 de las otras han sido trata- 
das desde 1947. Del resto, 26 estan vivas 
al cabo de mas de dos afios, 10 de ellas sin 
signos de enfermedad; 14 al cabo de mas 
de tres afios, 9 sin signos de enfermedad; 
5 al cabo de mas de seis afios, 4 sin signos de 
enfermedad; 4 al cabo de mas siete y 2 al 
cabo de mas de ocho afios, todas éstas sin 
signos de enfermedad. 

Estos resultados aportan prueba elo- 
cuente de que jamas debe rehusarse trata- 
miento a enfermas con cancer primario 
inoperable de la mama. La roentgenote- 
rapia ha demostrado su valor por mejorar el 
estado de la paciente en numerosos casos 
y a veces hasta devolverle una vida normal. 
Sin embargo, es imposible predecir si cabe 
o no esperar buen resultado. 








Postoperative Radiotherapy of Breast Cancers’ 


A. TEVFIK BERKMAN, M.D. 
Istanbul, Turkey 


, 

N GENERAL, FIVE-YEAR Statistics tend to 
I establish the value of postoperative 
radiotherapy in cancer of the breast. 
Especially in cases beyond Stage I (Stein- 
thal) the procedure may be looked upon as 
imperative. 

For comparable statistical results, iden- 
tical record systems and adequate follow-up 
are essential. Unfortunately the record 
systems employed in different countries 
vary widely and follow-up is hampered by 
the fact that patients can with difficulty 
be persuaded to report for re-examination 
when they are feeling well. Usually they 
return only when they experience discom- 
fort. Particularly is it difficult to control 
those who live at a distance from therapeu- 
tic centers, who may constitute a consider- 
able proportion of those treated. 

Thus, of 609 patients seen in Istanbul, 
only about one-third came from the city 
itself, and many of these were temporary 
residents. The figures, which have no 
geographic significance except as they are 
proportional to the density of the popula- 
tion, are as follows: 


ee ey ee ree 223 
ey pa ler 3 ati a 20 
Region of the Marmara................ 65 
Region of the Aegean Sea........... . 95 
Region of the Black Sea................ 39 
Ankara and Central Anatolia........... 96 
Region of Eastern Anatolia............. 54 
ee Ee tai a ares treat ce > 4 11 
Pr NUNTIOE. oc cc see esc ee eas 6 
a a DUR EGR ees err e eee ee ree 609 


The present report is based upon 654 
cases sent by various clinics to the Istanbul 
Institute for treatment between 1936 
and 1946. Of these patients, 646 were 
women; 8 were men. Here only the fe- 
male patients will be considered. The age 
range was from the third to the ninth dec- 
ade; 289 of the women were in the pre- 


1 Accepted for publication in January 1949 


menopausal and 357 in the postmenopausal 
period. In 108 castration had been ef- 
fected by irradiation and these will be the 
subject of another report. 

The object of postoperative radiotherapy 
in mammary carcinoma is to prevent local 
recurrences. Creyssel and Morel found 
that the incidence of recurrence and 
metastasis after operation was about 73 
per cent. Of our series, 343 were referred 
for treatment of recurrent or metastatic 
growths, as compared to 303 receiving 
postoperative radiation therapy. 

Clinical observations throughout the 
world have indicated the danger of recur- 
rence or metastasis following surgery for 
breast cancer, from the first few weeks 
after operation onward to the seventh, 
eighth, or even the fifteenth or twentieth 
year. Such recurrences are most fre- 
quently seen in the third to the twelfth 
month; they are relatively rare after the 
fifth year. The interval between opera- 
tion and recurrence in our 343 cases is 
shown in Table I and the site of involve- 
ment in Table II. Irradiation in such 
cases is given for the recurrence or metas- 
tasis and is not to be considered as post- 
operative treatment. 

In 290 cases of this group, local irradia- 
tion was given, associated in 53 cases with 
irradiation castration. One hundred and 
eleven patients discontinued treatment be- 
fore its completion and have not been 
heard from. In the remaining 179 cases, 
followed for six months to six years, favor- 
able results were obtained in 134, as fol- 
lows: 


Six months... ; .... 42 cases 
Une year........ - si dinate 43 cases 
BO WOE. bcs nce eicves Jccw.. 
Three years.......... ee 
Four years......... aalatealy de 2 cases 
rm 
CN sc saindanang an by 2 cases 
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TaBLE I: INTERVAL BETWEEN OPERATION AND RECURRENCE IN 343 Cases Not RECEIVING PROPHYLACTIC 
IRRADIATION 


7 to 
Site 3mo. 6mo. 8mo. lyr. 1.5yr. 2yr. 2.5 yr. 3yr. 3.5 yr. 4yr. Syr. 

Local relapse and skin met- 

astasis, 132 cases 14 43 52 17 2 3 ; 
Opposite breast, 29 cases 10 7 6 4 
Axilla and supraclavicular 

region, 109 cases 28 52 2 2] 2 9 9 
Bones, 49 cases 5 8 4 17 11 3 
Miscellaneous, 24 cases 4 4 8 rl ' 


Total, 343 cases 47 117 62 70 25 16 3 l l l 


As will be seen 49 of these cases have TABLE II: Srtte oF RECURRENCE OR METASTASIS IN 
— : ; Cases Not RECEIVING PROPHYLACTIC IRRADIATION 
been followed for two years or longer, 


giving a two-year recovery rate of about 27 C ee 1 sine 
- - reyssel anc resent Series 
per cent for those completing treatment. Morel 


Local recurrence and 


As is well known, the more advanced the skin metastasis 38.0 per cent 38.7 per cent 

: J = a i “eS i Supraclavicular region 
primary lesion at the time of its surgical cial onlin ae ee 
removal, the greater the likelihood of early Bones 20.0 per cent 14.2 per cent 
: is reas . srative OPposite breast 2.4 per cent 7.9 per cent 
recurrence. For this reason, postoperative Miscellaneous 4.6 per cent 7.5 per cent 


irradiation should be instituted within the — 
first three weeks after operation. In only 
a few cases in our series could the actual Deducting 12 cases in which a castrating 
stage of the tumor prior to operation be dose was given to the ovaries along with 
determined, but in 501 the interval between the treatment to the breast and 10 cases 
the onset of symptoms and the date of which were treated only by castration, 
operation is known. It was as follows: there remain 281 cases which were given 
local postoperative therapy alone. In 34 





Three months 46 cases of these the results are unknown. For the 
Six months. 124 cases ‘ , a R , 
iis emesidiien ae ae remainder the duration of life after irradia- 
Twelve months. 98 eases tion for those found well at the last examina- 
Eighteen months. 52-cases tion was as follows: 
Twenty-four months 62 cases mi ™ 
Thirty months. .. 20 cases oe DROWNS. --- 4 cases 
Thirty-six months. 41 cases One year... -. 40 cases 
[wo years... .... 51 cases 
; = _ ‘ 2e Vears 52 cases 
As appears from these figures, only 170 a yous. oS Cae 
: , ‘ive years.. 38 cases 
patients presented themselves for treat- ett ret na 
; ; elite of Seven years. ' 17 cases 
ment within six months of the app -arance Eight years 1 case 
' of symptoms. The remainder had disease Nine years. . 1 case 
of at least nine months duration. Actually Ten years. . . 1 case 


A most of our cases were of the second stage, 
in which early recurrence is frequent and 
prompt irradiation imperative. 


Considering all patients there were, as 
shown in Table III, 209 known to be well 
at the end of one year and 114 at the end 
POSTOPERATIVE PROPHYLACTIC IRRADIATION Ofthree years. The percentages of clinical 
I eee . recovery for those receiving postoperative 
eee = per negate therapy alone are as follows: 
prophylactic postoperative treatment, 116 In 1 year..... sent e eee ees .. 83.4% 


in the third or fourth week after operation, - 3 ee a 50 
age a ; bert eae 3 years........ dceeaindaanes 4.5% 
131 in the sixth to eighth week, and 56 after Se WOON ook doe cca svnaes Lessee 36.38% 


an interval of three months or longer. oie bie an aaa 14% 
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TABLE III: PATIENTS WELL AT THE END OF VARIOUS PERIODS 


Treatment lyr 2 yr 
Postoperative radiotherapy, 247 cases* 206 168 
Postoperative radiotherapy and cas 

tration, 12 casest | 


Castration alone, 10 casest 2 


* Result undetermined in 34 cases 
t Result undetermined in 2 cases 
t Result undetermined in 5 cases 


3yr. 4yr. Syr. Gyr. Tyr. Syr. Oyr. Oy 


110 90 35 3 ) 1 


} l I 


TABLE IV: RECURRENCES AND METASTASES IN CASES RECEIVING POSTOPERATIVE RADIOTHERAPY 


Site 3mo. 6mo. 10mo. tLyr. 1.5 


Local recurrence 
and skin meta 


stasis, 30 cases 3 6 5 5 
Opposite breast, 2 
cases l 


Axilla and supra 
clavicular region, 


5 cases l 
Bones, 12 cases l 3 3 | 
Miscellaneous, 3 

cases 1 
Total, 52 cases } 9 S 9 


Relapses and metastases in the 269 
cases receiving postoperative therapy (in- 
cluding those receiving radiation castra- 
tion) were observed in 52 cases, or about 
19 per cent, as shown in Table IV. A 
comparison of this figure with the incidence 
of relapses and metastases in cases treated 
only by operation (52 per cent of the series 
referred to us, and 73 per cent, as stated, of 
the series of Creyssel and Morel) is striking 
evidence of the importance of postopera- 
tive irradiation in mammary cancer in 
reducing the percentage of relapses and 
metastases. 

As appears from this study, there no 
longer exists any problem as to the advis- 
ability of irradiation following surgery for 
carcinoma of the breast. The problem 
is rather to find the best method for such 
irradiation. 


SUMMARY 


A series of 654 cases of breast cancer is 
reported, 646 in females and 8 in males. 

Three hundred and forty-three patients 
showed metastasis or local recurrence when 


yr. 2yr. 2.5 yr. Byr. 3.5 yr. Ayr. Syr. Gyr 


referred for treatment. These received 
irradiation for palliation, while 303 were 
admitted for postoperative prophylactic 
irradiation. 

Metastases and local recurrences were 
found to have occurred six to eight months 
following operation in the first group of 343 
patients. 

In the group receiving prophylactic ir- 
radiation the incidence of relapses and 
metastases observed after periods of three 
months to six years was about 19 per cent. 
Two hundred and nine patients were 
known to be well at the end of one year and 
114 at the end of three years. 

The author advocates postoperative 
radiotherapy because he is convinced by 
the results which he has obtained. 
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POSTOPERATIVE RADIOTHERAPY OF BREAST CANCER 


SUMARIO 


Radioterapia Postoperatoria de los Canceres Mamarios 


Una serie de 654 casos de cancer de la 
mama, observados en el Instituto Radio- 
légico de la Universidad de Istanbul, 
Turquia, comprendia 646 mujeres y 8 
varones. 

Trescientas cuarenta y tres de las mu- 
jeres mostraban metastasis o recurrencias 
locales al ser enviadas para tratamiento, 
recibiendo irradiacién paliativa, en tanto 
que 303 fueron admitidas para irradiacién 
profilactica postoperatoria. 

En el primer grupo de 343, habia habido 





metastasis y recurrencias locales de seis a 
ocho meses después de la operacién. 

En el grupo que recibié la irradiacién 
profilactica, la incidencia de recidivas y 
metastasis observadas al cabo de periodos 
de tiempo de tres meses a seis afios, repre- 
sent6 aproximadamente 1% por ciento. Se 
sabe que 209 de éstas se hallan bien al cabo 
de un afio y 114 al cabo de tres afios. 

El A. recomienda la radioterapia post- 
operatoria por sentirse convencido por los 
resultados que ha obtenido. 











Radiation Therapy of Acute Pancreatitis 
A Report of Twenty-Eight Cases’ 


LEO M. LEVI, M.D. and ROBERT B. ENGLE, M.D. 
Los Angeles, Calif. 


T HAS LONG BEEN recognized that surgical 
I parotitis responds favorably to radia- 
tion treatment. The hope that a similar 
favorable response might be obtained in 
cases of acute pancreatitis led to a trial 
of this agent at the Los Angeles County 
Hospital. A total of 28 patients were 
treated from 1941 to 1948, the majority 
in 1945 and 1946. The cases were unse- 
lected, any patient referred with a reason- 
ably substantiated diagnosis being accepted 
for treatment. A number of these cases 
were included in the excellent paper of 
Paxton and Payne, who also described 
the laboratory methods in use at this 
hospital in establishing a diagnosis of acute 
pancreatitis. 


SURVEY OF PATIENTS TREATED BY 
IRRADIATION 


Age range was from twenty-four to 
sixty-eight years. 

Diastatic activity of the serum ranged 
from normal (80 to 150) to 4,500. The 
urinary diastase ranged from normal (less 
than 1,000) to 37,250. Among the few 
patients with normal serum amylase, the 
lowest urinary diastase level was at least 
four times normal. 

The temperature range was from normal 
to 102.4° F. Only 6 patients had a fever 
of 101° or higher during the course of their 
disease. 

Alcoholism, usually of high degree, was 
present in 11 of the 28 patients. Three 
patients had delirium tremens during their 
hospital stay. 

Gallbladder disease was found in 10 of 
the 28 patients. Another 3 had had pre- 
vious biliary tract surgery. 

Surgery: Two of the patients were sub- 
mitted to immediate surgery. One of 


these had an exploratory laparotomy, 
which confirmed the preoperative diagno- 
sis of acute pancreatitis (and excluded a 
suspected concomitant perforated peptic 
ulcer); in the other patient immediate 
cholecystostomy was done, with removal 
of gallstones. Seven of the patients under- 
went delayed surgical procedures (after 
subsidence of the acute episode). 

Recurrences: Eight patients had more 
than one episode of acute pancreatitis 
managed at this hospital. Of this number, 
6 had two bouts of disease; 1 had three; 
and 1, four. 

SEQUELAE AND COMPLICATIONS 

Pancreatic cysts requiring surgical treat- 
ment developed in 2 of the 28 patients. 

Diabetes of moderate severity developed 
in one patient after three episodes of acute 
pancreatitis. 

Multiple gastro-intestinal fistulae with 
massive gastro-intestinal hemorrhage were 
found in one patient, who died. 

In 3 patients pneumonia developed dur- 
ing their hospital stay. 

Two patients had glaucoma; one of these 
had an acute exacerbation while receiving 
atropine. 

TREATMENT DATA 

1. Twenty-eight patients were treated; 
2 received a second course for recurrent 
disease. Thus 30 episodes of the disease 
were treated (in 28 patients). 

2. Of the 30 courses of treatment, 22 
were given at 140 kv., with 0.25 mm. Cu 
filtration (plus 1.0 mm. Al inherent), 
5 ma., 20 cm. target-skin distance, half- 
value layer 0.46 mm. Cu. 

Seven cases were treated at 200 kv., 
4 with 0.25 mm. Cu filter added, and 3 


1 From the Department of Radiology, Los Angeles County Hospital. Accepted for publication in April 1949. 
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with 0.5 mm. Cu. Other factors were: 
target-skin distance 52.1 cm. and 20 ma. 
With 0.25 mm. Cu added, the half-value 
laver was 0.75 mm. Cu; with 0.5 mm. Cu 
added, 1.1 mm, Cu. 

One patient was treated at 100 kv., with 
3( mm. Al filter added, target-skin dis- 
tance 20 cm., 5 ma., and 3.9 mm. Al half- 
value layer. 

3. An anterior epigastric port was used 
in all cases. The port size was 15 X 15 
cm. in 26 cases, 20 X 20 cm. in 1 case, 10 
X 10 cm. in 1 case, and 15 X 10 cm. in 2 
cases. 

4. The usual number of treatments 
given was two: Five patients received 
one treatment, 18 received two, and 7 
received three. Radiation therapy was 
stopped if clinical response appeared ade- 
quate, and more than three treatments were 
never given. 

5. The calculated roentgen dose in 
air per treatment was 75 r in most in- 
stances. Seventeen of the patients received 
75r in air per treatment; 12 patients 
received 100 r in air per treatment; 1 
patient received 150 r in air per treatment. 

The total course never exceeded 300 r 
and usually was in the range 150-225 r. 


MORTALITY 


Two of the 28 patients (7 per cent) 
expired. One of these died of multiple 
gastro-intestinal fistulae with massive hem- 
orrhage. There was pathologic evidence 
of persistence of the acute pancreatitis at 
autopsy, even though urine and serum 
diastase levels were normal four days before 
death. The second patient died of delir- 
ium tremens upon re-entry six months 
after treatment. The serum diastase level 
was normal eleven days before death, but 
at autopsy residual areas of pancreatitis 
and pancreatic necrosis were found. If 
this case is not included, the mortality rate 
directly attributable to pancreatitis be- 
comes 3.6 per cent. 

The mortality figures of Paxton and 
Payne for 307 cases of acute pancreatitis 
at this hospital (1933 to 1946) showed 
44.7 per cent deaths in patients operated 
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upon, and 21.3 per cent deaths in patients 
managed conservatively (excluding 16 
moribund patients). 


RESULTS OF RADIATION TREATMENT 

Precise analysis of the effects of treat- 
ment is not possible, but certain general 
impressions seem justified. 

1. Noresponse to treatment in terms of 
fever or of diastatic activity of blood or 
urine were noted. 

2. Recurrences were not averted. 

3. Sequelae apparently were not pre- 
vented (in 2 cases pancreatic cysts devel- 
oped, and in 1 case multiple fistulae). 

4. X-ray therapy is not a substitute for 
continuous gastric suction, parenteral 
fluids, atropine, and appropriate drugs to 
relieve pain. An apparently favorable re- 
sponse should not lead to immediate dis- 
continuation of these measures. 

5. It was the impression of several phy- 
sicians who followed our patients that 
there was definite clinical improvement 
following radiation treatment. This con- 
sisted in the relief of both nausea and dis- 
tention, and often of pain. The response 
occurred within a period of hours to days. 
In some instances the duration of the 
disease may have been shortened, but our 
data cannot be fairly analyzed to establish 
this. 

6. Whether or not radiation treatment 
may aid in carrying a patient through a 
critical phase of acute pancreatitis is hard 
tosay. It is true that 2 patients subjected 
to immediate surgery survived, and that 
the over-all mortality rate for this small 
series of 28 patients appears relatively low. 
Since most of the patients were treated in 
1945 and 1946, the diagnosis may have 
been established in milder cases than in 
earlier years. 

It should also be noted that of 8 patients 
with recurrent episodes of acute pancreati- 
tis only 2 were treated twice. The other 
patients survived even though untreated. 


SUMMARY 
1. A series of 28 cases of acute pan- 
creatitis treated by irradiation is reported. 
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2. Of the series, 2 patients died: 
one as a direct result of the disease and its 
complications; the other, six months later, 
of delirium tremens. Both patients had 
normal urine and serum diastase levels 
shortly before death. At autopsy, both 
had evidence of residual pancreatitis with 
necrosis. 

3. The majority of patients were treated 
through a 15 X 15-cm. anterior epigastric 
port, using 75 r (measured in air) on two 
successive days with x-rays generated at 140 
kv., with 0.25 mm. Cu and 1 mm. AI in- 


herent filtration, 5 ma., 20 cm. target-skin 
distance, and a half-value layer of 0.46 
mm. Cu. 

4. The clinical impression gained js 
that some patients may obtain relief from 
vomiting and nausea, distention, or pain. 


1200 N. State St 
Los Angeles 33, Calif. 
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SUMARIO 


Irradiacién Terapéutica de la Pancreatitis Aguda. Comunicacidén de Veintiocho Casos 


Una serie de 28 casos de pancreatitis 
aguda fué tratada con la irradiacié6n. Dos 
enfermos murieron: uno a consecuencia 
directa de la enfermedad y complicaciones 
de la misma; el otro, seis meses después, de 
delirium tremens. Ambos mostraron ni- 
veles normales de diastasa urinaria y sérica 
poco antes de la muerte. En la autopsia, 
ambos revelaron signos de pancreatitis re- 
sidual con necrosis. 

La mayoria de los enfermos fueron tra- 
tados a través de una puerta epigdstrica 
anterior de 15 X 15 cm., usando 75 r 
(medidos al aire) en dos dias sucesivos, con 
rayos X generados a 140 kv., con filtraci6n 


inherente por 0.25 mm. de Cu y 1.0 mm. 
de Al, 5 ma, 20 cm. de distancia foco-piel 
y capa de hemirreduccién de 0.46 mm. 
de Cu. 

La impresi6n clinica obtenida es de que, 
con la irradiacién, algunos enfermos pue- 
den conseguir alivio de los vémitos y 
nauseas, distensién y dolor. La roentgeno- 
terapia no constituye un sustituto de la 
succién gastrica continua, la administra- 
cién parentérica de liquidos, atropina o 
drogas apropiadas para aliviar el dolor. 
Una mejoria aparente consecutivamente a 
la irradiaci6n no debe llevar al abandono 
inmediato de dichas medidas. 
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Mucoceles of the Fronto-Ethmoidal Sinuses 


Analysis of Roentgen Criteria. Relation of Frontal Bone Mucoceles to Ethmoidal Sinuses' 


RUSSELL WIGH, M.D. 
Philadelphia, Penna. 


HE RHINOLOGIC literature contains 
jee contributions to the study of 
mucoceles of the paranasal sinuses. Wil- 
kerson (1) has traced the historical back- 
ground from ancient times. Goodyear 
(2) and Howarth (3), among others, have 
written on the surgical treatment of the 
condition. Its frequency has been fairly 
well established, a rather general estimate 
being that five to ten examples might be 
seen by anyone connected with the oto- 
laryngologic clinic of a teaching hospital 
in a lifetime (4). The distribution in the 
various sinuses has not been brought up to 
date but can be estimated. By 1924 
Howarth (5) had collected references to 300 
mucoceles in the fronto-ethmoidal areas, 
but though he had personally reported 
24 cases, he had not encountered any in the 
maxillary sinus. It is believed that not 
more than 25 sphenoid mucoceles have 
been reported (6). The only comprehen- 
sive roentgenologic study in this country 
was published by Hartung and Wachow- 
ski (7) in 1935. 

There is a difference of opinion, actually, 
as to the definition of mucocele, due in part 
to an attempt to separate out a group of 
fluid masses, commonly called retention 
cysts. From a roentgenologic point of 
view the term “‘mucocele’’ may be used 
when any encapsulated fluid mass within 
a sinus becomes sufficiently distended to 
fill the sinus or a sinus compartment, while 
the term “retention cyst’” may be applied 
to a fluid mass with mucoid or serous 
content which remains distinctly sepa- 
rated from bone, still surrounded by air 
within the sinus, except at its base. All 
mucoceles are cysts, and some may pass 
through a retention cyst phase, but with 


‘From the Department of Radiology, Jefferson Hospital, Philadelphia, Penna. 
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few exceptions the content is reported as 
mucoid rather than serous. There should 
not be any hesitancy in reporting either 
type, so far as the gross content is con- 
cerned, as a mucocele, even though the root 
of the term implies the presence of mucus. 
The designation should be considered as a 
clinical term only, unless future biochemi- 
cal analysis indicates that there cannot 
possibly be a relationship between mucoid 
and serous content. 

Further disagreement exists concerning 
the etiology of this interesting lesion (1, 3, 
8, 9, 10). As is true of most bodily re- 
sponses, a similar result may follow dis- 
similar causes. A mucocele may be pro- 
duced by an outlet obstruction to a sinus 
ostium or compartmental ostium or by 


dilatation of an obstructed gland (reten- 
tion cyst). Obstruction may follow 
trauma, infection, or occlusive pressure 


from new growths. The theory that ob- 
struction may be due to congenital absence 
of the nasofrontal duct is, however, un- 
tenable. True ducts of communication 
between the frontal sinus and frontal recess 
are more often absent than present. The 
communication then is directly through an 
ostium (11). Were there developmentally 
no ostium, there could be no cell. 

The pathologic features of mucocele 
are not really specific. The sac of the 
cyst is thin-walled and consists of fibrous 
tissue, which is edematous, with a lining of 
low cuboidal or stratified columnar epi- 
thelium unlike the pseudostratified ciliated 
columnar epithelium of the membrane of 
the sinus. (The lining of a retention cyst 
is similar (12).) Occasionally there are 
islands of cells within the membrane (13). 
The cyst contents are usually sterile. 
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They vary from a thick but otherwise nor- 
mal mucoid secretion to a tenacious or 
gelatinous type. The color may be yellow, 
brown, gray, or even streaked with red or 
black (14). Desquamated epithelial cells, 
leukocytes, and fat cells may be present. 
If pus is seen within the cyst, the lesion is 
called a ‘‘pyocele.”’ Sections through the 
bone outside of the sac show areas of rare- 
fying osteitis. However, areas of prolifer- 
ative changes can be found, associated 
with new bone formation (8). 

The clinical features in most cases are 
quite comparable and the more common 
ones are clearly associated with the extent 
of the lesion. Age has no particular bear- 
ing, except that the inciting factors increase 
with age, so that most of the patients are 
adults. There may be a history of trauma. 
Headache, although present at times, is not 
a prominent feature. The major complaint 
is displacement of the eye, downward, 
lateralward, and/or forward. This is usu- 
ally accompanied by a slowly progressive 
growth at the upper and medial portion of 
the orbit. There may be diplopia, with 
the images seen one above the other. In 
early cases the eyeball movements are not 
usually affected, but later globe restriction, 
particularly on upward gaze, may occur. 
Impairment of vision and even atrophy of 
the optic nerve have been observed (2). 
Lid ptosis is usually present, and there 
may be epiphora. When the tumor is 
small, it may be very hard. A parchment- 
like crackling may be present. Occasion- 
ally pulsation is felt when the mucocele is in 
contact with dura. When infection is 
present, the tumor is red and _ tender. 
Intranasal examination may demonstrate 
lowering and bulging of ethmoid cells into 
the middle meatus (1, 2). 

It appears that the roentgenologic diag- 
nosis can be made with relative ease in 
that stage of development of the mucocele 
in which it first produces clinical com- 
plaints. Since 1945, 13 patients with 
mucoceles have been operated on at Jef- 
ferson Hospital. The roentgenograms of 


( be . ° 
of these cases are available for analysis. 
In one instance, the mucocele was second- 
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Fig. 1. Case I. Increased radiotranslucency in 
} 


right frontal area, increase in marginal sclerosis, ab- 
sence of sinus marginal scalloping, absence of a dis 
tinguishable lining membrane, orbital roof destruction 
absence of the lamina papyracea and extension of the 
mucocele both below and above the level of the cribri 
form plate. 

History: A 43-year-old colored man complained of 
a swelling over the right eye for two years. Eight 
months previous to admission the swelling was incised 
and subsided but recurred. It had caused occasional 
discomfort during this entire period. For the last two 
months there had been mild diplopia. Physical 
findings: a non-tender 4.0 X 3.0-cm. fluctuant swell- 
ing, greatest in the right nasofrontal angle; slight peri 
orbital edema; exophthalmos and lateral deviation of 
the eye; eye movements unrestricted; no diplopia 
detectable; right inferior meatus reddened and ede- 
matous. 


ary to a frontal lobe meningioma. The 
bone changes and destructive features due 
to the meningioma far surpassed those of 
the mucocele, so that the roentgenologic 
evidence of the latter was concealed. 
Table I summarizes the findings in the 
remaining S cases. 

Radiotranslucency and Bone Destruction: 
An increase in radiotranslucency in the 
mucocele area is quite characteristic and, 
when present, is in marked contrast to the 
normal density of the unaffected sinus 
(Fig. 1). This is a very striking finding, 
but is frequently absent. Its explanation 
rests upon the magnitude of peripheral 
bone loss. One would expect that if the 
air in a sinus were replaced by fluid, the 
sinus would appear denser, but the roent- 
gen absorption by the fluid is cancelled by 
the lesser absorption dc to bone de- 
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Fig. 2. Case II. Average radiotranslucency in 
right frontal area, decrease in marginal sclerosis, ab 
sence of marginal scalloping, absence of a distinguish- 
able lining membrane, and orbital roof destruction. 

History: A 48-year-old white man complained of a 
dull throbbing pain in the right supraorbital region 
which was relieved by lying down. This pain had been 
present for two months and, just after it began, a ptosis 
of the right lid was noticed. The patient had frac- 
tured his skull] thirty-six years before and been uncon- 
scious for three days, with subsequent hearing loss in 
the right ear. He had been unconscious several other 
times in adult life following fist-fights. Physical find- 
ings: slight fullness above the inner canthus of the 
right eye with minimal sensitivity to pressure; no 
exophthalmos; paresis of the right external rectus; 
right palpebral fissure 2 mm. narrower than left; right 
corneal reflex diminished; diplopia on upward gaze; 
partial hearing loss on right. 


struction. If the two are nearly balanced, 
no change in density will be observed 
(Fig.2). If there is little or no destruction, 
the sinus is less radiotranslucent than it 
would be normally (Fig. 3). Bone de- 
struction around the mucocele (exclusive 
of the orbital plate) may be difficult to 
judge objectively even though appreciated 
on the basis of increased radiotranslucency, 
unless areas of the bone are tangential in 
reierence to the film. In two instances, 
this point cannot be determined, since on 
lateral roentgenograms the frontal bone of 
the opposite side completely covers the in- 
volved side. 

Reference to Table I will indicate the 
absence, in one instance, of radiotranslu- 
cency in the presence of bone destruction. 
In this case (Fig. 3) the mucocele was lim- 
ited to the ethmoid bone. Familiarity 
with the roentgen anatomy of the area 
immediately suggests that lack of normal 
radiotranslucency is to be anticipated, 
since the cell walls play little part in con- 


tribution to tissue density in the ethmoid, 
and bone destruction is not sufficient to 
produce increased radiotranslucency. 
Shape and Size: The lesions are invar- 
iably oval or round in the sagittal plane. 
They are discoid when still contained by 
relatively complete bone plates, particu- 
larly the posterior table of the frontal 
bone. When this is absorbed or bulges, 


vi a 





Fig. 3. Case III. Decreased radiotranslucency in 
right ethmoidal area, orbital plate destruction medially, 
and bulging lamina papyracea. 

History: A 32-year-old white man had _ noticed 
bulging of his right eye shortly after an accident which 
had caused unconsciousness. Eleven months later a 
head cold developed and was accompanied by aching 
and swelling of the right side of the face and redness of 
the right eye. This was diagnosed as an orbital cellu- 
litis and improved under penicillin therapy. Three 
months following subsidence of the infection, he noticed 
diplopia upon upward gaze and two weeks later entered 
the hospital for diagnosis and therapy. Physical find- 
ings: fluctuant mass at inner portion of right upper 
lid; right exophthalmos and lateral deviation of the 
eyeball; diplopia on right iateral gaze. 


they become globular to spherical. The 
shape is purely an expression of the char- 
acter of the bony envelope and of the phys- 
ical principles governing encapsulated 
fluids under pressure. 

In a consideration of size, depth measure- 
ment in centimeters is not included, since 
it is difficult to determine accurately in all 
cases, especially if the posterior table is 
absorbed. The lateral roentgenogram re- 
produced in Figure 4 suggests that the 
posterior bony wall reaches to within 1.5 
cm. of the anterior clinoid processes. This 
is really not posterior depth but actually 
represents the lateral limit of the margin 
of the mucocele in the frontal bone, where 
it has pushed into the diploic space beyond 
the lateral periphery of the fronta! sinus. 
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Fig. 4. Case IV. A lateral roentgenogram suggests that the mucocele reaches to within 1.5 cm. of the anterior 
clinoids (see text) 

History: A 21-year-old white woman noticed drooping of the right eyelid twenty-one months prior to admis 
sion. This was followed by a downward displacement of the eyeball and diplopia. There had been intermittent 
headaches during most of this period. For the last nine months vision had been blurred. In the last several 
weeks preceding entrance to the hospital there had been two episodes of copious discharge of a brown fluid from 
the right nostril and proptosis upon sneezing. Physical findings: ptosis of the right upper lid; downward and 
forward displacement of the eye; fuilness in the right palpebral-orbital fold; limitation of upward rotation of the 
eyeball; reduction in activity of right corneal reflex; hypalgesia over the first and second branches of the trigem- 
inal nerve; increased displacement of the eyeball by the Valsalva maneuver. 

Fig. 5. Laterai roentgenogram of a large normal frontal sinus for comparison with Fig. 4 


Figure 5 is the lateral study of a large nor- 
mal frontal sinus for comparison. 
Marginal Sclerosis: There is no relation- 
ship between the thickness or density of 
the margin of the bony envelope to any of 
the other features. The appearance is 
usually not greatly different from that of 
the normal sinus wall, but in 6 of the 8 
cases there is a definite enough change 
to consider the margin abnormal. The 
change, and not the character of the change, 
is a helpful criterion. There does not seem 
to be any definite relationship in these 
cases between these bony changes and the 
duration of the disease, although the state- 
ment has been made that if the growth is 
slow there may be marginal increase in 
Fig. 6. Case V. Marginal sclerosis with density density (7). The change is certainly not 
about comparable to a normal sinus, increased radio- predictable. Figure 6 represents a margin 


translucency, absence of marginal scalloping, absence of ‘ rans a R 
distinguishable lining membrane, orbital roof destruc- comparable in density and thickness to a 





tion. 
_ History: A 67-year-old colored woman had had 
right-sided intranasal surgery three years before ad- upper lid; marked limitation of upward movement of 


mission, apparently related to nasal discharge of many the eyeball with preservation of lateral movement; 
years duration. There had been ptosis of the right diminution of right corneal reflex; hypalgesia over the 
upper lid for one year and headache for three weeks be- right ophthalmic nerve; pale, boggy nasal mucosa 
fore admission. Physical findings: ptosis of right absence of right middle turbinate. 
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Fig. 7. Case VI. Marginal sclerosis in the left 
frontal area less than that of a normal sinus wall; 
increased radiotranslucency peripheral to osteomata on 
left; absence of marginal scalloping 

History: A 54-year-old white woman began losing her 
visual acuity in the right eye three years before admis 
sion. There had been blurring of vision, but no di 
plopia. For the last eight months there had been 
progressive proptosis of the right eye and for the last 
five months ptosis of the left upper lid, which had re 
sulted in almost complete closure. For twenty years 
there had been a bony mass over the left forehead 
Physical findings: circular bony mass two inches in 
diameter over left forehead; marked protrusion of right 
eyeball and severe ptosis of left lid; weakness of right 
external and internal recti and the left superior rectus; 
no diplopia; bilateral reduction in visual acuity; 
anosmia. 


April 1950 


normal sinus wall after a history of one to 
three years duration; Figure 7, a margin 
thinner than normal after three years: 
Figure 1, a margin more sclerotic. than 
normal after two years. (Of course, it js 
not possible from the history to determine 
accurately the asymptomatic period of 
growth. ) 

Occasionally a region of heavy condensa- 
tion of bone along a short segment is 
noted (Fig. 8). This was usually near the 
zygomatic process of the frontal bone, but 
not invariably so, in all lesions huge enough 
to extend that far. 

Marginal Scalloping: Normal sinus scal- 
loping is never seen at the periphery of 
these mucoceles. This absence of scallop- 
ing is a constant feature. Occasionally a 
thin septum or a minimal undulation for 
very short distances is noted, but this is 
rare. In the 2 instances in our series 
where such slight changes interrupted the 
regularity of a portion of an arc, a continu- 
ously smooth segment could be traced for 
9 centimeters in one case (Fig. 9) and 10 
centimeters in the other before the inter- 
ruption was encountered. To check this 





Fig. 8. Case VII. Segment of bone condensation near zygomatic process 
of right frontal bone as response to mucocele. Compare with normal left side. 
Note ethmoidal air cell projecting into mucocele. 

History: A 64-year-old white man had had drooping of the right upper lid 
for almost four years. Four months after this began he noticed double vision. 
These complaints resulted in surgery elsewhere, which corrected the complaints, 
but they recurred in one year. There was never any headache or local pain, 
nor was there a history of trauma. Physical findings: ptosis of right upper 
lid; downward, forward, and lateral displacement of the eyeball; orbital 
movements limited especially in upward gaze; soft, cystic fullness in right 
naso-fronto-orbital angle, slightly tender; visual field concentrically con- 
stricted; optic disk elevated two diopters. 
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sign for its statistical value a survey of 500 
skull roentgenograms was made. In nor- 
mal frontal sinuses in which there were 
either septa or ‘‘crimpings,”’ the length of 
the arc between any two indentations 
never exceeded 4.5 cm. However, while 





Case 
the mucocele can be traced for a distance of 9 cm. before 
any suggestion of interruption is noted. 

History: A 54-year-old white man had had a mucocele 
of the left frontal sinus removed twelve years previ- 


Fig. 9 VIII. The lateral peripheral arc of 


ously. During the five weeks before the present ad- 
mission there had been a progressive swelling apparent 
at the base of the nose on the left. It had become ten- 
der during the last three days of this period. There 
were no complaints of visual disturbance or headaches. 
Physical findings: prosthesis in right orbit; slight 
proptosis of left eye; tender, red fluctuant mass 2 cm. 
in diameter in left naso-fronto-orbital angle. 


this absence of crenation is an extremely 
dependable sign for a mucocele within a 
portion of that type of sinus, it cannot be 
relied upon solely, since some isolated cells 
do occur in the frontal bone with peripheral 
measurements at least up to 11.5 cm. in 
length. 

Sinus Membrane: I have found no 
reference in the American literature to the 
absence of a shadow due to the lining 
membrane of the sinus. It appears to be 


a point worth stressing, since the degree of 
radiotranslucency, particularly in smaller 
mucoceles, may be confused with normal 
furthermore, 


air content; small frontal 
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from the 
radiotranslucency of the mucocele to the density of the 


bony margin, without the suggestion of an intervening 


Fig. 10. Case VI. Abrupt transition 


Note the minimal undulation of 
at all comparable to normal 


lining membrane. 
the bony margin, not 
sinus wall scalloping 


sinuses or large ethmoid cells extending 
into the frontal bone may exist without 
marginal scalloping. The absence of such 
a shadow indicates that air is not present 
within the sinus, for the normal densities 
are three in number: that due to air, that 
due to membrane, and that due to the 
bony wall. The abrupt transition from 
the density of mucocele to that of bone is 
demonstrated in Figure 10. Its helpful- 
ness as a diagnostic aid is shown by Figure 


2, illustrating a mucocele the greatest 
diameter of which was 3 cm., in which 


complete reliance on the absence of scallop- 
ing would not be justified. 

Mucocele-Sinus Size Relative to Contra- 
lateral Sinus: In most of these cases the 
involved side is larger than the uninvolved. 
Stress has been placed upon this as a 
diagnostic criterion and, indeed, it is im- 
portant. However, in 2 cases in this 
series (Figs. 7 and 11) the cyst-sinus area is 
smaller or about the same as the con- 
tralateral sinus area. Were dependence 
placed upon an increase in size as an essen- 
tial feature, mucoceles developing in the 
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Fig. 11. Case VII. The combined size of the mucocele and right frontal sinus is about the same as the 
normal left frontal sinus. The mucocele is less radiotranslucent than the normal sinus area. Note destruction 
of orbital roof laterally, supraorbital cell projecting into cyst, and thinning and straightening of right lamina 
papyracea. 

Fig. 12. Case II. Iodized oil introduced through puncture of mucocele preoperatively. Opaque medium is 
seen caudal to cribriform plate 


smaller of asymmetrical sinuses would 
be overlooked. The usual increase in size 
does illustrate how insidious the growth is 
and how much bone may actually be 
destroyed before pressure manifestations 
become symptomatic to a degree requiring 
correction, or at least suspicious enough 
to require roentgen study. 

Mucocele Size Relative to Homolateral 
Mucocele-Sinus Size: Inat least half of our 
cases, the mucocele did not occupy the en- 
tire sinus area. Sinus compartmental areas, 
structurally normal, were demonstrable 
on the same side as the cyst. This clearly 
illustrates the fallacy of regarding naso- 
frontal duct closure as the sole agent in the 
production of the lesion (Figs. 11, 17). 

Mucocele Position Relative to Mucocele- 
Sinus Area: It might be argued that the 
previous comment failed to take into con- 
sideration the possibility that the mucocele 
had not expanded sufficiently to involve 
the entire sinus. The spatial relation- 
ship of the mucocele to the entire cyst- 
sinus area does not support such a conten- 
tion, for in each instance in which sinus 
and cyst were not congruous, the mucocele 
was lateral to residual identifiable sinus 
(Figs. 6, 7, 9, 11, 14). 

Orbital Roof: In 6 instances, the area of 


absorption or destruction of the orbital 
roof corresponded with the position of the 
cyst. (Figs. 1, 2, 3, 6, 11, 14). Thisisa 
manifestation of pressure just as are the 
absence of scalloping and increased size of 
the mucocele-sinus area. In the remaining 
2 cases, although there were orbital plate 
changes, these could not be ascribed to the 
mucocele. In one patient the entire roo 
was gone; this may have been due to pre- 
vious surgery. In the eighth case there 
was destruction of the orbital roof but this 
is assigned to pressure of concomitant 
osteomata, the mucocele radiographically 
being too high to warrant a conclusion that 
it was the causative factor. 

In mucoceles of the frontal area, the 
orbital roof destruction explains the down- 
ward and forward bulge of the eye. 

Cribriform Plate: Loss of sharpness or 
thinning of the cribriform plate was found 
in 3 instances but this is not considered a 
satisfactory criterion, since the bone depth 
is so great that even if a portion of the 
cribriform plate were absent, this might 
not register on the film. 

Variants: Insufficient anomalies of the 
region, exclusive of supraorbital cells, are 
detected to be of significance. 

Lamina Papyracea. Changes in the 























MUCOCELES OF THE FRONTO-ETHMOIDAL SINUSES 





Fig. 13. Case IIT. 


thinned remnant of lamina papyracea. 


Fig. 14. Case IV. 


through the nose. 
cell entering cyst 


lamina papyracea, from absence or bulging 
to thinning and straightening, were found 
in7 cases. This is certainly a high enough 
percentage to be significant. Recorded 
changes are in reference to the contralateral 
side. 

Supraorbital Fronto-Ethmoidal Cells: In 
every case supraorbital fronto-ethmoidal 
cells were present. In 6 cases these were 
bilateral, and in 2 cases destruction of bone 
in the area may have concealed pre-existing 
cells on the ipsilateral side. This fre- 
quency seems greater than that of coinci- 
dence. 

In assessing the anatomical information 
thus far presented there is no difficulty in 
relating the lateral displacement of the eye 
and the medially palpable mass in those 
cases with medial destruction of the orbital 
plate when the mucoceles were clearly 
derived from the ethmoidal system. In 
reference to the laterally placed mucoceles 
and lateral orbital roof destruction, one 
might suggest that the mucocele was devel- 
oping as a result of the growth of a reten- 
tion cyst in the lateral portion of the sinus, 
or that there had existed a diverticulum 
of the frontal sinus with closure of its small 
ostium. however, 


One could not then, 





Enlargement of the medial half of the right orbit. 


Arrows point to bulged, 


Fluid level within mucocele which had partially discharged its content 
Arrow at junction of fluid with superior wall of supraorbital fronto-ethmoidal 


find any explanation for the clinically 
apparent /ateral position of the eye or 
medially palpable mass in some of these 
instances, comparable to the findings pro- 
duced by ethmoidal mucoceles. It seemed 
that the only way to account for these 
signs was by involvement of the ethmoidal 
system. 

The roentgen features which may suggest 
that the ethmoidal system was involved 
will be discussed in relation to each case. 

Case I: The mucocele extends far below and 
above the cribriform plate. The lamina papyracea 
is absent. A supraorbital fronto-ethmoid cell is 
present on the contralateral side. The cyst may or 
may not be concealing or have incorporated a similar 
cell on the ipsilateral side (Fig. 1). 

Case II: Prior to surgery, this patient had 
iodized oil introduced into the mucocele (Fig. 12) 
through a puncture. The roentgen exposure was 
made fifteen minutes after the injection. The fail 
ure of the oil to escape was felt to be due to obstruc- 
tion of the nasofrontal duct and it possibly was. 
However, some of the contrast medium is demon- 
strable below the level of the cribriform plate. 
Could this not have been a mucocele originating in 
the ethmoid cells and growing up into the frontal 
bone or one present in an ethmoid cell originally 
topographically frontal? This possibility is perhaps 
strengthened by the absence of a frontal sinus, but 
the presence of a high ethmoid cell on the opposite 
side. Figure 2 demonstrates some thickening with 
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Fig. 15. Case V. Supraorbital fronto-ethmoidal cell entering mucocele; thinning of lamina papyracea; bony 
wall separating mucocele from the frontal sinus. 
Fig. 16. Case. V. Optic foramen projection, demonstrating the continuity of the supraorbital cell with the 
mucocele. There is no intervening wall. 





Fig. 17. Case V. Icdized oil in frontal sinus indi- 
cating absence of communication of this sinus with the 
mucocele lateral to it. (Presence of oil in ethmoid area 
explained in text.) 


loss of sharpness and minimal straightening of the 
lamina papyracea on the involved side. 

Case III: The mucocele is obviously derived 
from the ethmoidal system. Figure 13 demon- 
strates the bulging, thinned lamina papyracea. 

Case IV: In this instance, the cyst had dis- 
charged through the nose prior to examination. A 
fluid level can be seen within the cyst proper (Fig. 
14). The medial margin of the fluid rests against 
the superior wall of the supraorbital ethmoid cell. 
It is not continuous with a polypoid membrane in 
the frontal sinus. The lamina papyracea is thinned 
and minimally straightened. 

Case V: Continuity of the ethmoidal system 
with the mucocele is established beyond doubt. In 
fact, even though the mucocele is 3.5 cm. in diam- 
eter, it is not within any part of the frontal sinus. 


Figure 15 demonstrates the bilateral supraorbital 
ethmoid cells and the continuity of the one with the 
cyst. Note the bony plate (sinus wall) separating 
the mucocele from the frontal sinus. There is also 
thinning of the lamina papyracea. Figure 16, optic 
foramen projection, demonstrates the free com- 
munication of the two. Figure 17 proves, by oil 
study, that there is no communication between the 
frontal sinus and the mucocele. Iodized oil in the 
lower ethmoid region is explained by exenteration of 
the ethmoid cells at a preliminary operation and the 
establishment of continuity with the frontal sinus. 
(The affected ethmoid cell was not discovered then; 
drainage of the frontal sinus resulted only in escape 
of thin purulent material.) 

Case VI: The mucocele is apparently distal and 
secondary to osteomata filling the lower portion of 
the frontal sinus, and no relationship of mucocele to 
the ethmoidal system is established (Fig. 7). 

Case VII: The roentgen evidence suggesting 
continuity with the ethmoid system is shown in two 
reproductions. In Figure 11 the lateral limit of the 
high ethmoid cell is seen to reach deep into the muco- 
cele. Thinning and straightening of the lamina 
papyracea is apparent. The bony medial wall of 
the cyst can be noted bulging into the frontal sinus. 
Figure 8 demonstrates the ethmoid cell superim- 
posed on the mucocele in an optic foramen projec- 
tion. 

Case VIII: The effect of previous surgery does 
not permit roentgen analysis of the region in this 
case. (The surgical note indicated that the muco- 
cele involved both frontal and ethmoidal regions.) 


There is no intent to suggest that most 
mucoceles arise outside of the frontal 
system proper. What is intended is to 
indicate that many are related to the eth- 
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moidal system, particularly to the anterior 
cells developing in the frontal recess. It is 
possible that the anatomic relationships 
within this recess or the communications 
with the recess are such that ethmoido- 
frontal cells are more readily obstructed, 
or otherwise prone to the development of a 
mucocele, than are true frontal cells. It is 
also recognized that without anatomic dis- 
section it is not absolutely possible to iden- 
tify the actual origin of an individual cell. 
The roentgenograms of these patients 
were reviewed by Dr. J. Parsons Schaeffer 
(15) and he feels that the supraorbital cells 
discussed were ethmoidal in origin, al- 
though topographically frontal, and should 
be called supraorbital fronto-ethmoidal cells. 

In those cases in which the density in 
the ethmoidal area was not altered, it is 
probable that the changes in the lamina 
papyracea express anatomic variations and 
not a mucocele effect. 


DIFFERENTIAL DIAGNOSIS 


1. The Normal Sinus; It is more prob- 
able that a mucocele may be present and 
not diagnosed, the sinus being considered 
normal, than that the mucocele be mistaken 
for another lesion. On a statistical basis, 
there are a greater number of oval to 
round, non-scalloped, non-septate normal 
sinuses than there are lesions of any kind 
comparable to a mucocele. The absence 
of orbital marginal defects, the absence of 
alteration in the sinus wall and of pe- 
ripheral bone destruction, and the presence 
of a sinus lining membrane should be suf- 
ficient to exclude the presence of a muco- 
cele. 

2. Meningocele: This lesion is in the 
midline, resulting as a herniation through 
the frontal suture. It usually produces 
ocular hypertelorism, is present before 
frontal sinus growth can be anticipated, and 
does not have a peripheral margin of dense 
bone. 

3. Inflammatory Lesions of the Sinus: 
In the presence of an inflammatory lesion, 
there is no significant alteration in sinus 
contour. When bony changes are pro- 
duced they are irregular in character. 
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Mal- 


4. Malignant Neoplastic Lesions: 
ignant neoplasms are differentiated by the 
invasive character of the changes in the 
sinus confines. 

5. Other Cysts: 
cyst arising within a sinus could produce the 


It is probable that any 


same changes. One might mention epi- 
dermoid cyst and hydatid cyst in this 
category, but these are so rare that they 
need not be considered except for complete- 
ness. 


SUMMARY 


Numerous roentgen changes occur due 
to the presence of an expanding fluid mass 
arising from a sinus. These have been 
analyzed and the weight of each consid- 
ered. A combination of several of these 
features is sufficiently specific that a roent- 
gen diagnosis of mucocele can be made. 

Anatomic study by roentgenographic 
procedures helps to explain the suggestively 
paradoxicai clinical association of a muco- 
cele in the lateral portion of the frontal 
bone with lateral displacement of the eye 
or a palpable bulge in the nasofrontal angle. 
Evidence is presented to indicate that some 
mucoceles, supposedly of frontal sinus 
origin, begin in anterior ethmoidal cells 
and in fact may be in the frontal bone 
lateral and separate from the frontal sinus 
proper. 

Jefferson Medical College Hospital 

10th and Sansom Sts. 

Philadelphia 7, Penna. 
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SUMARIO 


Mucoceles de los Senos Fronto-Etmoidales. Andalisis de las Pautas Roentgenoldgicas. 
Relacidén de los Mucoceles del Hueso Frontal con los Senos Etmoidales 


La presencia de una tumefacci6n fliida 
originada en un seno motiva numerosas al- 
teraciones roentgenoldégicas, las cuales son 
analizadas y contrapesadas en este tra- 
bajo. Comprenden las mismas: mayor 
radiotranslucidez con osteolisis; ausencia 
de crenacién marginal normal; ausencia 
de la sombra lanzada por la membrana de 
recubrimiento del seno; hipertrofia de la 
zona afectada, comparada con el lado 
opuesto; absorcién o destruccién de la 
pared superior de la érbita, correspondiendo 
a la posicién del quiste; alteraciones de la 
lamina papiracea. Una combinacién de 
varias de estas caracteristicas es suficiente- 
mente especifica para basar en ella un diag- 
ndstico roentgenolégico de mucocele. 

El estudio anatémico con procedimientos 


roentgenograficos ayuda a explicar la aso- 
ciacién clinica, sugestivamente paradoéjica, 
de mucocele en la porcién lateral del hueso 
frontal con desplazamiento lateral del ojo 
o proyeccién palpable en el Angulo naso- 
frontal. Los datos presentados indican 
que algunos mucoceles, supuestamente ori- 
ginados en el seno frontal, tienen su inicia- 
cién en las células anteriores del etmoides y 
pueden radicar en efecto en el hueso fron- 
tal, a un lado e independientemente del 
seno frontal mismo. 

En todos los 8 casos estudiados por el 
A., habia presentes células fronto-etmoida- 
les supraorbitarias, y se discuten, en re- 
lacién con cada caso, las caracteristicas 
roentgenolégicas que indican invasién et- 
moidal. 
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Roentgen Diagnosis of Herniation of the Brain into the Spinal 


Canal (Arnold-Chiari Deformity) by Pantopaque Myelography 


Report of a Case Diagnosed Preoperatively' 


JULIAN R. LEWIN, M.D., HENRY T. WYCIS, M.D., and BARTON R. YOUNG, M.D. 
Philadelphia, Penna. 


le RECENT YEARS several authors (1, 2, 3) 
have described the typical myelographic 
appearance of herniation of the brain into 
the spinal canal, but in only two cases was 
the diagnosis made preoperatively by 
opaque contrast myelography. We are re- 
porting the findings of one case because the 
myelographic appearance is characteristic 
and the diagnosis was made prior to opera- 
tion. 


CASE REPORT 


E. M., a 38-year-old white male, was admitted to 
the Neurosurgical Service of the Temple University 
Hospital on Nov. 30, 1948, complaining of severe 
pain in the back of the neck, radiating to the vertex 
and into both shoulders. The pain was of eight 
months duration and had become more severe during 
the two weeks preceding entry. It was accompanied 
by tingling and numbness in the fingers and to a 
lesser extent in the lower extremities. Sneezing and 
coughing aggravated the nuchal and occipital dis- 
comfort. 

Hospital admission was precipitated by the onset 
of difficulty in respiration and deglutition during the 
twenty-four hours preceding entry. There was no 
history of recent trauma and the remainder of the 
systemic review was essentially negative. 

On physical examination the patient appeared 
well developed and well nourished, alert and in no 
apparent distress. Positive physical findings in- 
cluded a mild steppage-like gait, anesthesia over the 
entire occipital area, and tenderness upon pressure 
over the posterior aspect of the upper cervical spine. 
The deep tendon reflexes were hyperactive on the 
right. There were a questionably positive Babinski 
sign and a definite dysmetria, both on the right side. 
Bilateral nystagmus was present, being more marked 
on the right lateral gaze. The spinal fluid was clear 
and under a pressure of 80 mm. of water. There 
was no change in manometric pressure with jugular 
compression, which suggested partial or complete 
block. The spinal fluid protein was 101 mg. per 100 
c.c. Serologic tests for syphilis were negative, as 
were the blood count and urinalysis. The clinical 





Lateral view, revealing basilar impression 
with associated anomalies of base of skull and upper 


Fig. 1. 


cervical spine. The vestigial posterior arch of the 
atlas, 1, is fused with the occiput. The upper end of 
the fused 2nd and 3rd cervical vertebrae, 2 and 3, 


protrudes into the foramen magnum. 


impression was that of a space-taking lesion of the 
upper cervical cord. 


A review of roentgen studies made elsewhere 


‘From the Departments of Radiology and Neurosurgery, Temple University Medical School and Hospital, and 


the Department of Radiology, Germantown Hospital, Philadelphia. 


591 


Accepted for publication in April 1949. 











592 Jutian R. Lewin, Henry T. Wycis, BARTON R. YounG April 1950 





Fig. 2. Pantopaque myelogram demonstrating 
block of canal by her.iated cerebellum. A filling defect 
is produced by the iiferior margins of the cerebellar 
tonsils, 1, separated by incisura, 2. Compare with 
Figs. 3, 4 and 5. 
revealed basilar impression associated with multiple 
developmental abnormalities of the upper cervical 
spine consisting of upward displacement of the spine 
into the occiput and assimilation of the major ante- 
rior portion of the atlas into the occiput (Fig. 1). A 
small vestigial remnant of the posterior arch of the 
atlas was visible adjacent to and probably fused with 
the posterior margin of the foramen magnum, 1. 
There was a complete fusion of the anterior and pos- 
terior portions of the axis, 2, with the third cervical 
segment, 3. 

Cervical pantopaque myelography revealed several 
interesting findings. There was an almost complete 
block at the level of the mid portion of the fused 
second and third cervical vertebral bodies (Figs. 2, 
3, and 4). This blockade was produced by a space- 
taking lesion possessing a peculiar lobulated inferior 
border with a central incisura, best visualized in the 
oblique projection (Fig. 3), but also demonstrated in 
other views (Figs. 2 and 4). Only a small portion of 
the pantopaque entered the skull (Fig. 4) and it 
gravitated anteriorly into the basal subarachnoid 
space and basal cisterns. A diagnosis of Arnold- 
Chiari malformation was made on the basis of the 
myelographic manifestation. 

At operation a midline incision was made from the 
external occipital protuberance to the level of the 
spinous process of the fifth cervical vertebra. The 
foramen magnum was enlarged and the posterior 
arches of the upper cervical vertebra were excised. 
The dura was opened in the midline and it was noted 
that small vestigial cerebellar tonsils projected down- 
ward through the foramen magnum to the level of the 
middie of the fused second and third cervical verte- 


brae (Fig. 5). The second cervical roots were com- 
pressed and displaced downward by the herniated 
tonsils. The second cervical nerves were sectioned 
bilaterally, and the cerebellar tonsils resected. The 
dura was allowed to remain open at the upper angle 
of the incision. Closure was carried out with in- 
terrupted stainless steel wire for muscle and fascia. 
Pathologic diagnosis relative to the resected cere- 
bellar tonsils was meningeal sclerosis without 
evidence of parenchymal changes. The patient 
made an uneventful recovery and left the hospital 
asymptomatic on the ninth postoperative day, To 
date, he is still symptom-free except for numbness 
over the distribution of both second cervical nerves, 





Fig. 3. Characteristic lobulated filling defect with 
concave inferior margins, 1, produced by herniated 
cerebellar tonsils. Central collection of pantopaque 
within incisura, 2. 

DISCUSSION 

In the case presented the diagnosis of 
Arnold-Chiari deformity was feasible with- 
out cervical myelography. Multiple bony 
developmental anomalies of the base of the 
skull and upper cervical spine associated 
with a syndrome consistent with space-tak- 
ing disease of the posterior fossa or high 
cervical spinal cord, plus a complete or par- 
tial block and increased spinal fluid protein, 
are sufficient evidence for a correct diag- 
nosis. However, the Arnold-Chiari de- 
formity is not always associated with con- 
comitant skeletal defects (3), and from the 
clinical standpoint alone, differential diag- 
nosis must necessarily include many other 
disease processes affecting the posterior 
fossa and upper cervical spine, ¢.g., cere- 
bellar, intrapontine, intramedullary, oF 
high cervical cord tumor, cerebellar de- 
generation, platybasia, chronic adhesive 
arachnoiditis, syringomyelia, and syringo- 
bulbia (2). 




















The multiplicity of lesions which clin- 
ically simulate one another in the produc- 
tion of this syndrome makes any supple- 
mentary diagnostic procedure of definite 
value. Pantopaque myelography serves 
such a purpose in the diagnosis of the 
Arnold-Chiari deformity. The myelo- 
graphic findings and appearance in the case 
presented are typical—an upper cervical 
mass lesion producing an almost complete 
block, a bifid lobulated configuration of the 
inferior aspect of the filling defect due to 





Fig. 4. 
anterior to the herniated brain mass into the basal 


A small amount of pantopaque gravitated 


subarachnoid space, 3, and basal cisterns. The inferior 
margins of the cerebellar tonsils, 1, and the incisura, 2, 
are demonstrated. 


the herniated cerebellar hemispheres, and a 
small central incisura corresponding to the 
space between the cerebellar tonsils. The 
other few reported cases studied similarly 
bear a remarkable resemblance to one 
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Posterior view of exposed herniated cere- 
Their inferior margins, 1, correspond to 


Fig. 5. 
bellar tonsils. 
the lobulated lower borders of the 
demonstrated at 1 in Figs. 2, 3 and 4. 
at 2. 


filling defects 
The incisura is 


another and to the case reported in respect 
to their myelographic appearance. This 
similarity is easily understood by famili- 
arity with the nature of the disease process. 


SUMMARY 


A case of Arnold-Chiari deformity in an 
adult diagnosed preoperatively by utilizing 
cervical pantopaque myelography has been 
described in detail. The important role of 
myelography in the recognition of this un- 
usual disorder has been emphasized and the 
characteristic myelographic findings have 
been described and illustrated. 

Temple University Hospital 
Philadelphia 40, Penna. 
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SUMARIO 


Diagndstico Roentgenoldgico de la Herniacidn del Cerebro al Conducto Raquideo 
(Deformidad de Arnold-Chiari) por la Mielografia con Pantopaco. Comunicacidn 
de un Caso Diagnosticado Preoperatoriamente 


Un caso de deformidad de Arnold- 
Chiari diagnosticado preoperatoriamente 
en un adulto, utilizando la mielografia cer- 
vical con pantopaco, es descrito con todo 
pormenor. Los hallazgos mielograficos fue- 
ron tipicos: lesién tumefacta cervicosu- 
perior produciendo bloqueo casi completo, 
configuraci6n lobulada bifida de la cara 


inferior del nicho, debido a la herniacién de 
los hemisferios cerebrales y pequefia in- 
cisura central correspondiendo al espacio 
entre las amigdalascerebelares. La opera- 
cién fué seguida de alivio de los sintomas. 
Recalcase el importante papel desempejiado 
por la mielografia en el reconocimiento de 
este extrafio trastorno. 
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Perforation of a Gastric Ulcer Associated with Intracranial 
Hemorrhage in a Newborn Infant’ 


CHARLES GOTTLIEB, M.D., FLORENCE CHU, M.D., and HERBERT S. SHARLIN, M.D. 
New York, N. Y. 


—— PERFORATED gastric ulcers are of 
unusual occurrence in infants and 
children is well established. In a review of 
248 cases of ulceration of the stomach in 
children, Theile (1, 2) found only 5 in- 
stances of perforation. Pendergrass and 
Booth (3) have also stressed the absolute 
and relative rarity of this complication in 
childhood as compared to its incidence in 
later life. 

The etiology of ulceration in children, 
with or without subsequent perforation, is 
obscure. Adler (4) attributed it to auto- 
digestion occurring as a result of small 
hemorrhages during parturition. Other 
causative agents which have been sug- 
gested are direct trauma, infection, local 
disturbance of circulation from congestion, 
embolism, thrombosis, and vascular dis- 
ease. The brilliant work of Cushing (5), 
following that of German investigators (7, 
8), established a neurogenic origin for many 
gastric ulcers. Animal experiments and 
his observation of multiple ulcers of the 
stomach, frequently with perforation, fol- 
lowing brain surgery, more especially 
operations in the region of the cerebellum, 
led him to the conclusion that injury or 
stimulation in this latter region may lead 
to the development of peptic ulcer. 

The establishment of the diagnosis of 
peptic ulcer in an infant is difficult. The 
only clinical sign is hemorrhage. Accord- 
ing to Hurst and Stewart (9), 50 per cent of 
cases of melena in infancy are due to peptic 
ulcer. Roentgen examination should 
therefore be made, and if necessary re- 
peated at frequent intervals, in any infant 
with bleeding from the gastro-intestinal 


tract, in order that an early diagnosis may 
be made. 


— the Department of Radiology, City Hospital, New York, N. Y. Accepted for publication in March 
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The following case is believed to be of 
interest because of the rarity of perforation 
of gastric ulcer in the newborn, for the 
association of the condition with intra- 
cranial injury, and as illustrating the im- 
portance of early roentgen diagnosis. 


CASE REPORT 


The patient was a full-term male infant weighing 
6 Ib. 14 oz., the second child of a Puerto Rican 
mother. The prenatal course had been normal, and 
the mother’s Mazzini test was negative. Labor pains 
began at noon, Oct. 9, 1948; the membranes rup- 
tured at 2:30 P.m., and spontaneous delivery oc- 
curred at 10:20 p.m. of thesame day. The infant was 
in a vertex presentation, left occiput anterior posi- 
tion. At no time were forceps used, nor was there 
any undue trauma associated with the birth. 

The child appeared well until the second day, 
when he passed two dark red stools and vomited 
dark brown fluid once. On physical examination he 
was described as a well nourished, normally developed 
baby. The skin was pale and free from petechiae. 
Examination of the head was negative. The chest 
was clear and the abdomen was soft. Bleeding and 
clotting times were within normal limits. The white 
cell count was 5,600, with 86 per cent polymor- 
phonuclears, 10 per cent lymphocytes, and 4 per cent 
myelocytes; red cell count, 3,320,000; hemoglobin, 
11.5 gm.; hematocrit reading, 40. There was no 
evidence of a blood dyscrasia. A transfusion of 60 
c.c. of whole blood was given without reaction. 

That evening a scout film of the abdomen revealed 
moderate gaseous distention of large and small in- 
testines, which is not unusual for an infant of two 
days. A gastro-intestinal series was scheduled for 
the following morning. 

Another bloody stool was passed at midnight and 
in the morning the baby was weaker and paler. At 
9 A.M., a few cubic centimeters of barium milk was 
given. The first film (Fig. 1), taken in a dorsal re- 
cumbent position, showed a large filling defect in the 
cardiac end of the stomach on the greater curvature. 
There was marked gaseous distention of the small in- 
testine. A slight translucency under the diaphrag 


matic domes, not conforming to the intestinal out- 
line, indicated the presence of air in the peritoneal 
cavity. 
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Fig. 1. Film taken in the dorsal recumbent position, showing a large filling defect in the cardiac end of the 
stomach, on the greater curvature. The translucency under the diaphragmatic domes was interpreted as free 


air in the peritoneal cavity. 


Fig. 2. Film taken in the prone recumbent position. 


The filling defect in the stomach is still demonstrable, 


and the free air in the peritoneal cavity is now more apparent. 


In a second film, taken in the prone position (Fig. 
2), the free air under the diaphragmatic domes ap- 
peared more pronounced, and the domes were ele- 
vated. In the third film, taken in the erect position 
(Fig. 3), a large amount of free air and a fluid level in 
the peritoneal cavity were visible. The filling defect 
of the stomach was again demonstrated. <A diagnosis 
of perforated hollow viscus was made, and surgery 
was performed immediately. 

On exploration, a large amount of gas and fluid 
was found in the peritoneal cavity. A perforation, 
3 cm. long, surrounded by a necrotic ulcer, 0.5 cm. in 
width, was seen on the anterior wall of the stomach 
extending from the cardia, on the greater curvature. 
A large blood clot plugged the perforation. This 
corresponded to the filling defect noted in the roent- 
genogram. No barium had escaped from the 
stomach into the peritoneal cavity. The blood clot 
was removed, the necrotic tissue was excised, and the 
perforation was closed. 

The patient withstood the operation well, and the 


immediate postoperative course was normal. Sup- 
portive therapy and antibiotics were given, but death 
occurred suddenly, sixteen hours after operation, on 
the fourth day of life. 

At autopsy, the suture line of the stomach was 
found to be in good condition, and the surrounding 
tissue was healthy. There was no sign of vascular 
thrombosis. The peritoneum was inflamed. Ex- 
amination of the skull disclosed a tear of the ten- 
torium about 1.5 cm. long on the right side near the 
cerebellum, with a few cubic centimeters of free blood 
between the brain and tentorium. The anatomical 
diagnosis was: (1) intracranial hemorrhage due to 
tear of the tentorium and (2) acute peritonitis. 


DISCUSSION 


The roentgen signs in this case are typi- 
cal of a ruptured hollow viscus, 7.e., free air 
in the peritoneal cavity. It should be em- 
phasized, however, that a small amount of 
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free air may easily be overlooked if ex- 
amination is made only in the horizontal 
position. The erect position should be in- 
cluded in every examination of this type. 

Another interesting roentgen finding was 
the large filling defect in the cardiac end of 
the stomach, which represented the blood 
clot from the perforated ulcer. 

There was no direct traumatic factor to 
which the melena and perforation could be 
attributed. Autopsy revealed no evidence 
of a preceding local thrombotic or infec- 
tious process. It is well known that a tear of 
the tentorium may occur even in normal de- 
livery. Since there was no unusual trauma 
directed to the infant’s head during and 
after birth, the tentorial tear must be con- 
sidered as idiopathic. 

In view of the work of Cushing and 
others (7, 8), who have found that melena 
in infants may be attributable to an intra- 
cranial lesion, the findings in this case must 
be considered as an example of such a rela- 
tionship, rather than as coincidental. 

New York University College of Medicine 
New York, N. Y 
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SUMARIO 


Perforacién de Ulcera Gastrica Asociada a Hemorragia Intracraneal en un Recién Nacido 


Comunicase un caso de filcera gAstrica 
perforada en un recién nacido. La melena 
observada al segundo dia del nacimiento 
motivé un examen roentgenoldégico, ha- 
ciéndose un diagnéstico de perforacién de 
una viscera hueca. Al explorar, descu- 
briéronse gas y liquido en la cavidad peri- 
toneal, y en la pared anterior del est6mago 
observése una gran perforacién rodeada de 
fileera esfacelada y ocluida con codgulo 


sanguineo. El tejido esfacelado fué extir- 
pado y la perforaci6n cerrada, pero la cria- 
tura fallecié dieciséis horas después. La 
autopsia revel6 un desgarro de la tienda 
cerca del cerebelo con sangre libre entre el 
cerebro y la tienda. Como no habia ha- 
bido ningin traumatismo directo al cual 
pudiera imputarse la perforacién, parece 
que ésta guarda relacién directa con la 
lesi6n intracraneal. 








Human Tolerance for Large Amounts of Radiation’ 
R. R. NEWELL, M.D. 


San Francisco, Calif. 


bere ATOMIC BOMB, considered in a 
political atmosphere which seems to 
promise no early abatement of interna- 
tional anarchy, makes it mandatory on 
those responsible for military and civil 
preparedness to evaluate the possibilities 
of radiation injuries. A fundamental as- 
pect of this problem is the quantitative 
tolerance of the human body for gamma 
rays and neutron rays. This is a very 
different thing from the permissible limit of 
0.3 r per week which has been set for indus- 
trial and medical laboratories. Here, we 
are not thinking about ideal radiation 
hygiene. We are thinking about what 
dose of radiation a person can live through, 
or, shall we say, what gamma ray wound 
may yet not prove actually fatal. The 
psychologic implications of this conflict 
in peacetime and wartime thinking I have 
already written about in an editorial in 
RapIoLocy (1), and in discussing an essay 
by Colonel Cooney (2). 

In clinical x-ray and radium therapy a 
great deal of experience has been accumu- 
lated concerning human radiation toler- 
ance. Little of this, however, has been 
with exposures of the entire body. Abun- 
dant data are available concerning the 
lethal effect of radiation on experimental 
animals, especially small mammals (3). 
It would seem sensible, therefore, to ob- 
tain an estimate of presumptive human 
tolerance for large doses of radiation from 
scientists who have worked extensively 
in these two fields, namely, radiation 
therapy and experimental radiobiology. 

A meeting of some fifty such scientists 
was held on the occasion of the annual 
session of the Radiological Society of 
North America in San Francisco in 


December 1948. Several had prepared 
essays (4) and many entered into the dis- 
cussion. The emotional potential of the 
subject is undoubtedly high. The possi- 
bility of misinterpretation or false evalua- 
tion by persons not well informed in this 
field is considerable. These facts were 
calculated to inhibit somewhat the open 
expression of opinion by the participants. 
In order to minimize this and to obtain as 
free a discussion as might be, the conference 
was held in closed session, limited to those 
especially invited. 

It soon became apparent that many 
there had very divergent opinions as to 
human tolerance for total body radiation. 
It was impossible to codify the opinion 
represented. Finally a questionnaire was 
prepared, adapted to quantitative analy- 
sis, and was later circulated to those present 
and to a number of others known to be 
expert and interested in the question. 
The questionnaire is too long to reprint 
here. A condensed version follows: 


CONDENSED QUESTIONNAIRE 


I. Acute exposure (within one to six hours) 

A: To render 90 per cent of exposed 
persons ineffective within a few hours 
(without regard to later effects) will re- 
quire: 25 r, 50 r, 100 r, 200 r, 300 r, 400r, 
500 r, 600 r, 700 r, 800 r, 900 r, 1,000 r? 

B, C, D: Similarly for 50 per cent, 10 
per cent, and none at ail. 

E, F, G, H: Similarly concerning death 
from radiation. 

II. Continuing or repeated exposures over @ 
period of forty-eight hours. 

I, J, K, L: Concerning ineffectiveness. 

M,N, O, P: Concerning death. 

IIT. Continuing or repeated exposures over @ 
months time. 

Q, R, S, T: Concerning ineffectiveness 

U, V, W, X: Concerning death. 


1 From the Radiobiology Department, Stanford University School of Medicine, San Francisco. Supported in 
part by U.S.A.F. Contract W33-038 AC-14801 (16250) for NEPA Division, Fairchild Engine and Airplane Cor- 
poration. Presented at the Thirty-fifth Annual Meeting of the Radiological Society of North America, Cleve- 


land, Ohio, Dec. 4-9, 1949. 
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Fig. 1. Summary of expert opinion as to effect of radi- 


ation on man. 


Multiple choice, 25 r to 1,000 r, was the 
same for each of the 24 questions. Note 
that these choices are unevenly spaced. 
The first four are at 100 per cent, but the 
higher values come closer and closer to- 
gether. 


RESULTS OF THE QUESTIONNAIRE 

Thirty-three replies to the questionnaire 
have been tabulated. The answers to 
each question have been averaged. These 
are plotted in Figure 1. The important 
result, however, is not these evaluations or 
averages of opinion in regard to human 
tolerance for radiation, but rather the 
very wide range exhibited in the answers 
received from supposed experts in the 
field (Fig. 2). Take the second question 
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those exposed ineffective. One thought 
50 r, 3 thought 1,000 r, but every one of 
the intermediate values received at least 
one vote, and none more than four votes. 
Only a few categories show a normal (Gaus- 
sian) distribution, question F, for exam- 
ple (LD 50 from acute exposure). Here 
the mode, 400 r, received 15 votes and the 
extremes were 200 r and 800 r with one vote 
each. Three questions actually received 
answers over the entire range from 25 r 
to 1,000 r. Only 7 of the 24 questions 
received answers extending over a range as 
small as 4:1. In statistical measures: 
standard deviation runs from 88 r to 
310 r. Standard error of the mean runs 
for most questions from 8 to 12 per cent, 
but with extremes of 4.5 and 25 per cent. 

Because of the uneven spacing of the 
multiple choice answers, direct plotting 
would be misleading. Therefore, the an- 
swers are regrouped at even intervals, as if 
the choices had been: 25 r, 50 r, 100 r, 
200 r, 400 r, 800 r. ' 


DISCUSSION 


The large spread of opinion in regard to 
lethal and sublethal exposures to radiation 
is partly due to the diversity of experience 
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Fig. 2. Opinions as to dosage required for various results 














600 R. R. NEWELL April 1950 


physicists, radiobiologists, clinical thera- 
pists, etc. To average their opinion, as I 
have done, gives values that are definite 
but of doubtful validity. Their uncer- 
tainty must be evaluated in a pragmatic 
fashion in the light of what they will be 
used for. 

There may arise a number of situations 
where grave roentgen injuries are suffered 
or must be risked: (a) atomic bomb air 
burst against troops; (b) atomic bomb air 
burst against a city; (c) atomic bomb 
burst in a harbor, rendering ships and city 
radioactive; (d) accident to an atomic 
reactor; (e) servicing an atomic reactor 
under conditions of insufficient shielding. 

When rescue teams are faced by more 
than they can do, it is wise to work first on 
those who have a chance to recover. More- 
over, it is no service to those who might yet 
be rescued to let rescuers courageously 
enter areas where they will receive dan- 
gerous irradiation. If the injured or 
trapped persons are in such an area, being 
a priori there for a longer time than their 
rescuers, their radiation injuries will pre- 
sumably be so great as to preclude their 
recovery, however lively they may appear 
at the moment. 

Medical officers and ordinary doctors 
are in none too generous supply even in 
U.S. in normal times. In times and places 
of war or disaster there will be an acute 
shortage of doctors. The individual doctor 
has an obligation to ration his voluntary 
exposure to radiation and not to expend it 
prodigally. This selfconsciousness of per- 
sonal risk is contrary to the time-tested 
ideals of our profession. The contradiction 
arises from the peculiar nature of radiation 
injuries, particularly their cumulation. A 
chance to catch a contagious disease luckily 
avoided does not militate against a repeti- 
tion of the good luck at a future exposure. 
But an exposure to radiation, luckily not 
lethal, uses up just so much of the victim’s 
tolerance for future similar exposures. 

Other persons of unique and necessary 
training must also be brought to realize 
that courage should be tempered with fore- 
sight. Much writing and talking about this 


aspect of radiation hazard must yet be 
done, undoubtedly. The climate of general 
public opinion, the integration of indi- 
vidual aspirations and prejudices, is favor- 
able to heroes, especially in times of disas- 
ter. I yield to no one in my admiration for 
courage. Perhaps the need is not to try to 
tear that down, but rather to attempt to 
build up admiration for intelligent fore- 
sight and open-eyed self-discipline. 

After the opportunities for heroism are 
past, there remains the less glamorous duty 
of attending to the injured. Here again 
the doctor has a duty to give his services 
where they will do the most good. If there 
are critically injured persons waiting for 
him, he must firmly refuse to let his time 
be taken either by those whom no therapy 
can save, or by those who will recover with- 
out therapy. When the injury is irradia- 
tion, presently available therapy is dis- 
couragingly inefficient and the borderline 
irradiation level where such therapy might 
be critical is a very narrow zone. Consider- 
ing the expected difficulties in knowing 
what the individual exposures have been, 
and the uncertainties of sublethal exposure 
levels reported above, one feels very dis- 
couraged as to the possibility of handling 
the therapy problem effectively. There isa 
limit to the number of transfusions one 
can give in hopes of catching one or two 
victims for whom transfusion might be a 
life-and-death matter. So unpromising 
does this appear that one inclines to advise 
primary assignment of available medical 
and nursing care to the alleviation of trau- 
matic injuries in those presumably not 
fatally irradiated. 

Military rescue and evacuation after an 
atomic attack pose similar problems. It is 
to be noted that officers and men must not 
be needlessly expended. Heroism in re- 
gard to accepting exposure to radiation is 
out of place. It is not a courageous chance 
one takes, leaving one still whole if one be 
lucky. On the contrary, it is a certainty, 
leaving only a fraction of one’s tolerance 
still available for tomorrow’s battle. 

Military missions into radiation fields, or 
using atomic energy incompletely shielded, 
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pose more difficult questions. Commanders 
necessarily expose their men to the chance 
of death, and men at war necessarily ac- 
cept that chance. How large a risk may be 
acceptable depends on how desperate is the 
situation, and how high the morale of those 
exposed. Seldom can certainty of death be 
accepted. Even though a colonel would do 
well to accept certain death for a squad in 
order to save the rest of his regiment from 
the likelihood of decimation, yet that is a 
choice he cannot make. Or rather he 
could make it if the risk were radiation, for 
the squad need not know their risk was 
100 per cent. But the discovery that he 
had made such a choice could destroy the 
morale of his entire regiment, and by con- 
tagion, that of the whole army. Because 
the risk of radiation injury is imperceptible 
to the senses, but can be measured only by 
trained men with special instruments, the 
men’s confidence in their officers must be 
well nigh complete before they can accept 
orders to advance into a suspected radiation 
field. The men must be disabused of their 
previous teaching that 0.1 r is the limit. 
And they must have faith in the truth of 
the higher limits now being taught them. 
Now it may be true that the comman- 
der’s knowledge of the radiation level 
whither he is advancing will often be im- 
perfect. The estimates he has to go on 
may be as rough as the estimates of 
tolerance reported above. Yet, when we 
see the weight of responsibility attaching to 


Ofrécese aqui el resultado de una en- 
cuesta en que participaron 33 supuestos 
peritos con respecto a la tolerancia del 
hombre a dosis masivas de irradiacién 
(rayos X o gamma) sobre todo el cuerpo. 
La mucha discrepancia en las opiniones 
expresadas indica la conveniencia de ob- 
tener datos fehacientes. Esos datos deben 
ser fitiles en varias situaciones que com- 
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his use of these data, we are impressed by 
our duty to give him the best ways we can 
to measure the radiation field and the most 
precise statements we can about the degree 
of hazard resulting from such fields. The 
data and the estimates reported in this 
paper do not seem good enough. 


SUMMARY 

Results are reported of a questionnaire 
answered by 33 presumed experts in regard 
to tolerance of man for large doses of radia- 
tion (x-rays or gamma rays) over the whole 
body. Use of these data in times of atomic 
disasters or atomic warfare is discussed and 
their sufficiency is questioned. 

CONCLUSION 

The opinions in regard to human toler- 
ance for large x-ray doses vary so greatly 
that it appears highly desirable to obtain 
some dependable data. 


Stanford University School of Medicine 
San Francisco 15, Calif. 
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SUMARIO 


Tolerancia Humana a Grandes Dosis de Irradiacidn 


prenden exposicién a la energia at6émica: 
(a) explosiones aéreas de bombas atémicas 
lanzadas contra tropas; (b) explosiones 
aéreas de bombas atémicas lanzadas con- 
tra una ciudad; (c) explosién atémica en un 
puerto, radioactivando barcos y ciudad; 
(d) accidente a un reactor atémico; (e) 
atendiendo a un reactor at6émico en condi- 
ciones de insuficiente protecci6n. 
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Contra Longiloquia 


Although Samuel Johnson said that a 
short letter to a distant friend was an in- 
sult, in the previous century Pascal wrote 
that he was dispatching a long letter only 
because he had not the leisure to write a 
shorter one. And medical readers and 
listeners of this mid-twentieth century are 
demanding of their authors and speakers 
that if they haven’t the leisure to be brief, 
they find it. 

The demand is embodied in bylaws of 
medical societies, it is voiced in publish- 
ers’ conférences, and it is sown broad- 
cast by editors of medical periodicals. Two 
of the standing rules of the Radiological 
Society of North America, for instance, 
read in part: ‘‘Scientific papers shall be 
limited to twenty minutes for members. . . 
Opening discussion shall be limited to ten 
minutes, all succeeding discussion five 
minutes....’’ Publishers of books for 
which they hope to find profitable markets, 
moreover, discourage anatomic or histori- 
cal introductions. Recently Alvarez— 
who as editor of Gastroenterology represents 
the third category mentioned at the be- 
ginning of this paragraph—wrote: ‘There 
has always been a need for shortening pa- 
pers, but today this is becoming acute. 
With the soaring costs of printing and pro- 
duction, editors and publishers of jour- 
nals are being compelled to cut down the 
number of pages per volume.”’ 

Various expedients can aid in bringing 
about this universally demanded shorten- 
ing. Alvarez pointed out the undesirabil- 
ity of including long introductions, long 
bibliographies, big tables, long discussions, 
and the desirability, on the other hand, of 
excluding extraneous matter and unneces- 
sary words. There will be perceived in 
this process an analogy with dehydration 
of foods, with which, in the recent war, our 


slight acquaintance became an intimate 
one. The discarded water was heavy, 
expensive to transport, and could be sup- 
plied more economically elsewhere. So it 
is with much that could be squeezed out of 
medical articles; it is heavy, expensive to 
transport, and can be supplied elsewhere. 
If, as often occurs, all that a paper con- 
tains could be found elsewhere, properly 
there should be no paper. A reader of a 
medical journal usually wishes an account, 
not of what he can find elsewhere, but of 
the author’s own contribution, if he has 
one. 

One way to keep the reader from getting 
what he wants, as already suggested, is to 
review the literature through the centuries, 
beginning with Hippocrates. In 1936 it 
was pointed out in a journal for medical 
readers that Cervantes was aware of the 
motive that might lie behind a multitude of 
references. He wrote: “Authors can pass 
upon the Publick, by stuffing their Books 
from Aristotle, Plato, and the whole Com- 
pany of ancient Philosophers.... And 
tho’ the World won’t believe you have 
Occasion for such Lumber, yet there are 
Fools enough to be thus drawn into an 
Opinion of the Work.’’ Three centuries 
later, an editor of the American Journal of 
Physiology laid down the principle: “A 
brief, introductory statement of the prob- 
lem, with a few references to previous work, 
is usually sufficient.” The need for reiter- 
ation, it is hoped, will not still be felt three 
centuries hence. 

The sound doctrine of the editor of 
Gastroenterology needs no further commen- 
tary, but two less obvious space-wasters 
and one space-saver merit a few words. 
There is, for example, the Old McDonald 
or Johnny Schmoker type of structure. 
The schoolboy who once has sung of 
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McDonald’s duck or Johnny’s kleine Drum- 
mel cannot stop singing of them. Every 
time he adds an animal or an instrument to 
his list, he must sing again of every animal 
and instrument of which he has sung be- 
fore. This is also the fault of the medical 
writer who, having told of his purpose, 
material, method, and results, must tell of 
them again in the sections of his paper 
headed “Comment,” “Summary,” and 
“Conclusions.”” Thus, he writes his paper, 
in part or in full, four times instead of 
once. This does not gain, but loses, em- 
phasis and it bewilders the trained reader 
who knows something of English com- 
position. He does not expect the parts of 
a scientific report to turn up again and 
again, as they would on an _ inscribed 
Tibetan prayer wheel. He wants the 
piece to march, not to spin. If the same 
material recurs, he wonders how it differs 
from what he previously read and he must 
turn back to find—that it doesn’t differ. 
About then, he quits reading. 

Another variety of wasteful repetition is 
copying off into the text most, or all, of 
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the quantities already given in a table. 
Comment on the table, amplification or 
explanation of it—these are acceptable to 
the reader; mere repetition is not. 

Finally the space-saver, comment on 
which was promised a moment ago, is con- 
cerned with loyalty. A writer’s first loy- 
alty is not to himself but to his reader. 
Authors who persistently waste paragraphs 
and pages in demonstrating how much they 
know, how expert they are, or how hard 
they have worked—‘‘they’ll none of ’em be 
missed.’’ On the other hand, those who 
take pains to tell the reader what he wishes 
or needs to know will be quoted. Such 
writers get the reader’s confidence and then 
do not abuse it. They are objective, not 
subjective. They always are conscious of 
the reader’s point of view and that, in 
this country, is known as keeping the eye 
on the ball. 

RICHARD M. Hewitt, M.D. 
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ANNOUNCEMENTS AND BOOK REVIEWS 





MIAMI VALLEY RADIOLOGICAL SOCIETY 


Radiologists of Dayton, Springfield, Middletown, 
and Hamilton, Ohio, and of Richmond, Indiana, met 
in Dayton on Feb. 10, at the office of Dr. N. J. Bir- 
beck and organized the Miami Valley Radiological 
Society, with the following officers: A. W. Marco- 
vich, M.D., President; F. A. Bavendam, M.D., 
Vice-President; George A. Nicoll, M.D., Miami 
Valley Hospital, Dayton, Secretary-Treasurer. The 
new society will meet the second Friday of each 
month during the Fall and Winter. 


PACIFIC NORTHWEST 
RADIOLOGICAL SOCIETY 


The annual meeting of the Pacific Northwest 
Radiological Society is to be held at the Davenport 
Hotel, Spokane, Washington, May 6 and 7, 1950. 
Dr. Merrill Sosman and Dr. J. A. del Regato are to 
be the guest speakers. Dr. Sosman is to speak on 
‘Diagnosis of Skull and Intracranial Disorders’’ and 
“Diagnosis of Heart Disease,’ and Dr. del Regato 
on “Cancer of the Lower Lip’’ and ‘‘Treatment of 
Carcinoma of the Cervix.’’ Additional talks will be 
given by the members of the Society and an interest- 
ing film discussion is promised for Sunday morning. 
Non-members interested in the meeting are invited 
to attend. 


TO THOSE PLANNING TO ATTEND 
THE INTERNATIONAL CONGRESS 


Dr. G. E. Pfahler has kindly supplied us with a 
copy of a letter received on Feb. 15 from the Swiss 
Consul in Philadelphia, thinking that its contents 
may be of interest to radiologists planning to visit 
Switzerland after the London meeting in July. It 
reads: 

“T just received advice from the Central Office of 
the Swiss Customs, to the effect that from now on 
American tourists with moving picture cameras will 
be allowed to import free an unlimited number of 
non-exposed films without any other formality than 
their oral declaration.”’ 

It is understood, of course, that this privilege must 
not be abused. 


THE AMERICAN CONGRESS OF 
PHYSICAL MEDICINE 


The American Congress of Physical Medicine will 
hold its twenty-eighth annual scientific and clinical 
session Aug 28—Sept. 1, 1950, at the Hotel Statler, 
Boston, Mass. All sessions will be open to members 
of the medical profession in good standing with the 
American Medical Association. In addition to the 
scientific sessions, the annual instruction seminars 
will be held August 28, 29, 30, and 31. Full informa- 





tion may be obtained by writing to the American 
Congress of Physical Medicine, 30 North Michigan 
Ave., Chicago 2, IIl. 


ERRATUM 


In the paper on Tentative Dose Units for Mixed 
Radiations,”’ by H. M. Parker, appearing in Raptot- 
oGcy for February 1950, the sentence in the second 
column on page 257 which now reads: “It would 
also disregard the fact that it may be possible at this 
time to measure such doses in an academically ab- 
solute manner,”’ should be changed to: “It would 
also disregard the fact that it may be impossible at 
this time, etc.”’ 


Books Received 


Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 


LEHRBUCH DER RONTGENOLOGISCHEN DIFFEREN- 
TIALDIAGNOSTIK. By WERNER TESCHENDORF, KOln, 
Germany. BANDI. ERKRANKUNGEN DER BRUSTOR- 
GANE (a volume of 780 pages, with 865 illustrations). 
BAND II. ERKRANKUNGEN DER BAUCHORGANE (a 
volume of 608 pages, with 1,081 illustrations). Pub- 
lished by Georg Thieme, Stuttgart. Agents for the 
United States: Grune & Stratton, Inc., New York. 
2d ed., 1950. 


Book Reviews 


ROENTGEN DIAGNOSIS OF DISEASES OF THE SKULL. 
ANNALS OF ROENTGENOLOGY, VoL. 19. By Max 
Ritvo, M.D., Assistant Professor of Radiology, 
Harvard Medical School; Instructor in Radi- 
ology, Tufts Medical School, Boston, Mass., 
Director, Department of Radiology, Boston City 
Hospital; Associate in Radiology, Beth Israel 
Hospital, Boston. With a Foreword by GEORGE 
W. Hotmes, M.D. A volume of 410 pages, with 
466 illustrations. Published by Paul B. Hoeber, 
Inc., New York, 1949. Price $16.00. 


In this latest addition to the Annals of Roent- 
genology, Dr. Ritvo has brought together a collec- 
tion of roentgenograms that are illustrative of the 
various anomalies and pathological processes of the 
skull that may be demonstrated by roentgen meth- 
ods. Considerable space has also been devoted to 
the roentgen appearance of the normal skull and its 
anatomic variations. The subject matter has been 
well covered, with chapters on cerebral angiography 
and on the roentgen study of the fetal skull during 
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pregnancy. The importance of appropriate tech- 
nical procedures and the need for multiple views 
in different projections are pointed out. The omis- 
sion of any discussion of pneumoencephalography 
is explained by the statement in the Preface 
that “it is hoped that the discussion here will enable 
the radiologist who is not in touch with a neuro- 
surgeon to determine what x-ray studies of the skull 
will accomplish without special aids.”’ 

While the text does not go into the extended de- 
tail to be found in some works, the completeness of 
the illustrative material and the general excellence 
of the reproductions will make it a welcome addition 
to the library of the roentgenologist and to the others 
to whom the author has addressed it—‘‘the neurolo- 
gist, the neurosurgeon, and every other clinician.” 
Special points in its favor are the ease with which 
any particular subject may be found and the placing 
of the illustrations in close apposition to the related 
subject matter, usually on the opposite page, thus 
obviating the annoying necessity of thumbing 
through numerous pages to find the figures to which 
reference has been made. 


CLINICAL RADIATION THERAPY. Edited by ERNST 
A. Ponte, M.D., Pu.D., F.A.C.R., Professor of 
Radiology and Chairman, Department of Radi- 
ology, University of Wisconsin, Madison, Wis- 
consin. A volume of 902 pages, with 314 illus- 
trations on 201 figures, and 16 diagrams; 1 plate 
in color. Published by Lea & Febiger, Philadel- 
phia, 2d ed., enlarged and thoroughly revised, 
1950. Price $15.00. 


This is a symposium on radiotherapy by twenty 
North American contributors, predominantly radiol- 
ogists, eight of whom participated in Pohle’s 1938 
text, “Clinical Roentgen Therapy.” The new title 
indicates the inclusion of radium technics (added 
“wherever feasible’). 

In organization the new edition cl ysely resembles 

the original. Clinical and pathologic discussions are 
often astonishingly complete, and ample space is 
given to description of the many methods employed 
in certain diseases. Emphasis is properly placed on 
the commoner conditions: thus, about fifty pages 
are devoted to mammary cancer and eighty-seven to 
carcinoma of the cervix. 
A section on Dermatology is an abridgment of a 
familiar text. Similarly epitomized is a well known 
reference on medicolegal aspects of radiotherapy. 
The volume is enriched by Martin's discussion of 
low-intensity radium needles and by inclusion of 
general radium dosage data from Quimby and 
Paterson and Parker. 

It is a moot point whether in a work of this type 
the text could be improved by brief editorial discus- 
sion of physical and therapeutic principles. In 
general, too little emphasis is placed on tumor or 
lussue dose and too little attention paid to the con- 
cept of dose-in-relation-to-time. Though this may 
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be consistent with prevalent practice, it is somewhat 
disappointing in an up-to-date text. The reviewer 
would also have preferred a more objectively critical 
attitude toward the evaluation of radiotherapy and 
surgery in cancer treatment at several points in the 
text. 

The bibliography is extensive and the illustrations 
numerous and informative. The book is attrac- 
tively bound and of convenient size. It is strongly 
recommended to every radiologist. 











































THE ARTHROPATHIES. A HANDBOOK OF ROENT- 
GEN D1AGNosis. By ALFRED A. DE LORIMIER, 
M.D., Radiologist, Saint Francis Hospital, San 
Francisco; Consultant in Radiology for the 
United States Army at Letterman General Hospi- 
tal; formerly Commandant, The Army School of 
Roentgenology. A volume of 336 pages, with 157 
plates. Published by the Year Book Publishers, 
Inc., Chicago 11, IIl., 2d ed., 1949. Price $7.00. 


Dr. de Lorimier’s text on ‘“‘The Arthropathies”’ 
first appeared in 1943 as one of the well known 
Series of Handbooks of Roentgen Diagnosis. It has 
now been revised and appears in a second edition. 
Many of the old illustrations have been replaced by 
others more clearly marked and new cuts have been 
added. Unfortunately the reproductions frequently 
show lack of contrast and definition and are some- 
what smaller than is desirable. The text is improved 
by the addition of generalized descriptions of the 
various entities. 

The form of presentation used in the first edition 
of the work is maintained, with three main divisions 
devoted to the peripheral joints, the spine, and the 
temporomandibular joints, respectively. Individual 
sections under these headings take up developmental 
anomalies, the osteochondritides, conditions asso- 
ciated with mechanical stresses, conditions attribu- 
table to protein reactions, toxins, and actual bacterial 
invasion, neoplasms, etc. An extensive bibliog- 
raphy is appended. 

Like the earlier edition, this work can be recom- 
mended as a good handbook for the student of 
radiology as it applies to the study of the joints. 


MANUEL DE RADIODIAGNOSTIC CLINIQUE. By R. 
LEDOUX-LEBARD, Professor of Clinical Radiology 
of the Faculté de Médecine, Paris, and Guy-R. Lre- 
poUX-LEBARD, Former Chief of the Clinic of the 
Faculté de Médecine, Paris. A volume of 1,408 
pages, with 2,000 illustrations. Published by 
Masson et Cie, Paris, 2d ed., completely revised, 
1949, 


This revision of an earlier work represents an am- 
bitious effort on the part of the authors to cover the 
entire field of diagncstic roentgenology in a single 
volume. The purpose has been accomplished sur- 
prisingly well. The two authors draw from a wide 
clinical experience. The material is concisely written 
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and easily understood. It is profusely illustrated 
and shows excellent organization. 

The book is divided into eight parts. 
on physics, the nervous system, the circulatory sys- 
tem, the urinary system, and the male and female 
genito-urinary systems are brief but well written, and 
the important features are accurately described. 
The parts on bones and joints, the respiratory 
system, and the digestive system are covered in 
much more detail. The only criticism to be offered 
is that the book is very large and therefore somewhat 
cumbersome. It might have been better to retain 
the two volumes of the first edition. This, however, 
does not affect the excellence of the contents. 

The illustrations are of good quality. The bibliog- 
raphies are complete, the indexing is satisfactory, 
and the publisher has done a top notch job of print- 
ing, binding, and typography. To the radiologist 
who reads French the book is recommended as a 
useful addition to his library. 


The parts 


RONTGEN- UND RADIUMPHYSIK FUR MEDIZINER. 
By Dr. RIcHARD GLOCKER, Professor of Roentgen 
Technic at the Technical School, Stuttgart. A 
volume of 276 pages, with 167 illustrations. Pub- 
lished by Georg Thieme, Stuttgart, 1949. Dis- 
tributed in the United States by Grune & Stratton, 
Inc., New York. 


The author of this book is a universal scientist in 
the field of radiology. As ‘‘Professor of Roentgen 
Technic” at the Stuttgart Technical High School, 
he has not only explored thoroughly the field of 
roentgen-ray physics and technic, but he has also 
for over thirty years contributed fundamental 
studies to the biological and medical application of 
roentgen rays and radiations from radioactive sub- 
stances. Testimony to his former interest are num- 
erous publications and notably his famous book 
“‘Materialpriifung mit R6éntgenstrahlen,” the third 
edition of which appeared last year. An equally large 
number of papers attest his interest in radiobiol- 
ogy, while the book reviewed here is the condensed 
expression of his physicist’s approach to medical 


radiology. The American reader of this book will 


experience a feeling of pride in contributions of 
American radiology to the pool of knowledge 
gathered in this field during the last ten years, but 
he cannot help admiring, also, numerous contribu- 
tions from other nations. 
some of them. 

The author introduces his work with some ex- 
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planatory words on radiation and matter, a few data 
on historical milestones in radiology, and a descrip- 
tion of natural radioactivity. Within the space of a 
few pages he then delves into the more intricate 
principles of artificial radioactivity, stable and radio- 
active isotopes, the cyclotron, principles of “radio- 
active indicators’ (tracer technic), and isotope 
therapy. Next comes a sound discussion of the pro- 
duction of roentgen rays, construction of roentgen 
tubes and transformers (a streamlined Siemens 200- 
kilovolt apparatus with the ominous name “Roent- 
gen-Bomb” and a General Electric 400-kilovolt 
Maximar are illustrated), and the betatron (with the 
quaint German name Elektronenschleuder, i.e, 
electron sling shot). Illustrated in the latter section 
are a Gund Elektronenschleuder of the Siemens 
Company and a 100 million-electronvolt betatron of 
the General Electric Company. Further chapters 
explain various properties of roentgen rays, x-ray 
spectra, absorption, scattering, characteristic radia- 
tion, ionization in air and tissue, chemical and 
fluorescent effects. Dosimetry of radiation is dis- 
cussed in great detail, with illustrations of the Ham- 
mer and a Victoreen (Glasser-Seitz type) dosimeter. 
Tolerance doses presented by the author for both 
roentgen and gamma rays are still of the order of 250 
milliroentgens per day, 7.e., almost as high as the 
recently adopted weekly permissible dose in this 
country. However, the author expresses hopes that 
the forthcoming London International Congress of 
Radiology will arrive at universally acceptable 
standards for dosages of various types. Pocket 
protection chambers of the Victoreen or Lauritsen 
type are not discussed in the book, nor has the film 
monitoring protective service been given the hearty 
approval it deserves. 

The physics of roentgen diagnosis is adequately 
covered, although some of the recently developed 
methods of arteriography, heart catheterization, and 
myelography are not mentioned. Chapters on x-ray 
therapy and on biological theories of the effect of 
ionizing radiations conclude this most stimulating 
book. A number of practical examples in an ap- 
pendix will attract the radiologist who likes to play 
around with fundamental mathematics. 

Complete bibliographies and name and subject 
indexes are furnished. The book is highly recom- 
mended to radiologists who read German and who 
want to review the fundamental basis of their 
science, as furnished by scientists of many countries 
during the last fifty and, more specifically, the 
last ten years. 
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RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DATES 





Editor’s Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. 


RapIOLoGIcaL SocreTy OF NoRTH AMERICA. Secre- 
tary-Treasurer, Donald S. Childs, M.D., 713 E. 
Genesee St., Syracuse 2, N. Y. 

AMERICAN Rapium Society. Secretary, Hugh F. Hare, 
M.D., 605 Commonwealth Ave., Boston 15, Mass. 

AMERICAN ROENTGEN Ray Society. Secretary, Barton 
R. Young, M.D., Philadelphia, Penna. 

AMERICAN COLLEGE OF RaproLocy. Secretary, William 
C. Stronach, 20 N. Wacker Dr., Chicago 6, Ill. 
Section ON RaproLocy, A. M. A. Secretary, Paul C. 
Hodges, M.D., 950 East 59th St., Chicago 37, 

Ill. 


Alabama 
ALABAMA RADIOLOGICAL Society. Secretary-Treasurer, 
W. D. Anderson, M.D., 420 10th St., Tuscaloosa. 


Arizona 

ARIZONA ASSOCIATION OF PATHOLOGISTS AND RADIOLO- 
cists. Secretary, R. Lee Foster, M.D., 507 Pro- 
fessional Bldg , Phoenix. 


Arkansas 

ARKANSAS RADIOLOGICAL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and at meeting of State Medical Society. 

California 

CALIFORNIA MeEpicaL ASSOCIATION, SECTION ON 
RaproLocy. Secretary, Sydney F. Thomas, M.D., 
Palo Alto Clinic, Palo Alto. 

East Bay ROENTGEN Society. Secretary, Dan Tucker, 
M.D., 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. 

Los ANGELES RaproLocicaL Society. Secretary, 
Harold P. Tompkins, M. D., 658 South Westlake 
Ave. Meets monthly, second Wednesday, County 
Society Bldg. 

NORTHERN CALIFORNIA RADIOLOGICAL CLUB. Secre- 
tary, Robert L. Ayers, M.D., 726 4th St., Marys- 
ville. Meets at dinner last Monday of September, 
November, January, March, and May. 

PaciFic ROENTGEN Society. Secretary, L. Henry Gar- 
land, M.D., 450 Sutter St., San Francisco 8. Meets 
annually with State Medical Association. 

San Disco RogentGcEeN Society. Secretary, R. F. 
Niehaus, M.D., 1831 Fourth Ave., San Diego. 
Meets first Wednesday of each month. 

X-Ray Srupy Cius or SAN FRANCISCO. Secretary, 
Wm. F. Reynolds, M.D., University Hospital, San 
Francisco 22. Meets third Thursday at 7:45, 


January to June at Stanford University Hospital, 
July to December at San Francisco Hospital. 
Colorado 


CoLorapo RapIoLocIcaL SocrETY. Secretary, Paul E. 
RePass, M.D., 306 Republic Bldg., Denver 2. 
Meets monthly, third Friday, at University of 
Colorado Medical Center or Denver Athletic Club. 
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Connecticut 

ConneEcTiIcuT STATE MEDICAL SocrETy, SECTION ON 
RaproLtocy. Secretary, Fred Zaff, M.D., 135 
Whitney Ave., New Haven. Meetings bimonthly, 
second Wednesday. 

CONNECTICUT VALLEY RADIOLOGICAL SociETy. Secre- 
tary, Ellwood W. Godfrey, M.D., 1676 Boulevard, 
W. Hartford. Meets second Friday of October and 
April. 


District of Columbia 


RADIOLOGICAL SECTION, District OF COLUMBIA 
MepicaL Society. Secretary, Karl C. Corley, 
M.D., 1835 Eye St., N.W., Washington 6. Meets 
third Thursday, January, March, May, and Octo- 
ber, at 8:00 p.m., in Medical Society Auditorium. 


Florida 


FLORIDA RADIOLOGICAL Society. Secretary-Treasurer, 
John J. McGuire, M.D., 1117 N. Palafox, Pensacola. 
Meets in April and in November. 

GREATER Miami RaproLocicaL Society. Secretary, 
David Kirsh, M.D., 712 duPont Bldg., Miami 32. 
Meets monthly, last Wednesday, 8:00 P.M. 


Georgia 


ATLANTA RADIOLOGICAL Society. Secretary-Treasurer, 
Wm. W. Bryan, M.D., 490 Peachtree St., N.E. 
Meets second Friday, September to May. 

GeorGiA Rapio.ocicat Society. Secretary-Treasurer, 
Robert Drane, M.D., De Renne Apartments, 
Savannah. Meets in November and at the annual 
meeting of State Medical Association. 

Illinois 

CuicaGo ROENTGEN Society, Secretary, John H. Gil- 
more, M.D., 720 N. Michigan Ave., Chicago 11. 
Meets at the University Club, second Thursday of 
October, November, January, February, March, 
and April at 8:00 P.M. 

ILLINOIS RADIOLOGICAL Society. Secretary-Treasurer, 
William DeHollander, M.D., St. Johns’ Hospital, 
Springfield. Meetings quarterly as announced. 

ILLINOIS STATE MEpICcAL Society, SECTION ON RADI- 
oLocy. Secretary, Harold L. Shinall, M.D., St. 
Joseph’s Hospital, Bloomington. 


Indiana 

INDIANA ROENTGEN Society. Secretary-Treasurer. 
William M. Loehr, M.D., 712 Hume-Mansur Bldg., 
Indianapolis 4. Annual meeting in May. 

Iowa 


Iowa X-Ray Crus. Secretary, Arthur W. Erskine, 
M.D., 326 Higley Building, Cedar Rapids. Meets 
during annual session of State Medical Society 
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Kansas 

KANSAS RADIOLOGICAL SOCIETY. 
F. Rossitto, M.D., Wichita Hospital, 
Meets annually with State Medical 


Secretary, Anthony 
Wichita. 
Society. 


Kentucky 

LOUISVILLE RADIOLOGICAL SocigEty, Secretary, Ever- 
ett L. Pirkey, M.D., Louisville General Hospital. 
Meets monthly, second Friday, at Seelbach Hotel. 


Louisiana 

LOUISIANA RADIOLOGICAL SOCIETY. 
urer, Johnson R. Anderson, M.D., No. Louisiana 
Sanitarium, Shreveport. Meets with State Medi- 
cal Society. 

ORLEANS PARISH RADIOLOGICAL SOCIETY. 
Joseph V. Schlosser, M.D., Charity Hospital of 

Meets first Tuesday of 


Secretary-Treas- 


Secretary, 


Louisiana, New Orleans 13. 
each month. 

SHREVEPORT RADIOLOGICAL CLUB. Secretary, Oscar O. 
Jones, M.D., 2622 Greenwood Road. Meets 
monthly September to May, third Wednesday. 


Maryland 
BALTIMORE City MepiIcaAL Socigty, RADIOLOGICAL 
Section. Secretary, J. Howard Franz, M.D., 1127 


St. Paul St., Baltimore 2 

Michigan 

Derroir X-RAY AND RApruM SOcIgETY. 
George Belanger, M.D., Harper Hospital, Detroit 
1. Meetings first Thursday, October to May, at 
Wayne County Medical Society club rooms. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS. Secre- 
tary- Treasurer, R. B. MacDuff, M.D., 220 Genesee 
Bank Building, Flint 3 


Secretary, 


Minnesota 
MINNESOTA RADIOLOGICAL Society. Secretary, C. N 
Borman, M.D., 802 Medical Arts Bldg., Minne- 


apolis 2. Meets in Spring and Fall. 


Missouri 

RADIOLOGICAL SociETY OF GREATER Kansas CIty. 
Secretary, Wm. M. Kitchen, M.D., 1010 Rialto 
Building, Kansas City 6, Mo. Meetings last Friday 
of each month. 

St. Louts Socrety oF RapioLocists. Secretary, 
H. R. Senturia, M.D., Pasteur Medical Bldg. 
Meets on fourth Wednesday, October to May. 


Nebraska 

NEBRASKA RADIOLOGICAL Society. Secretary-Treas- 
urer, John E. Downing, M.D., 816 Medical Arts 
Bldg., Omaha. Meets fourth Thursday of each 
month at 6 p.m. in Omaha or Lincoln. 


New England 

NEW ENGLAND ROENTGEN Ray SOCIETY. 
Treasurer, George Levene, M.D., Massachusetts 
Memorial Hospitals, Boston. Meets monthly on 
third Friday at the Harvard Club. 

New Hampshire 

NEw HAMPSHIRE ROENTGEN 


Secretary- 


Society. Secretary, 


Albert C. Johnston, M.D., Elliot Community Hos- 
pital, Keene. 


Meetings quarterly in Concord. 
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New Jersey 

RADIOLOGICAL SOCIETY OF NEW JERSEY. Secretary, 
Benjamin Copleman, M.D., 280 Hobart St., Perth 
Amboy. Meets at Atlantic City at time of State 
Medical Society and midwinter in Elizabeth. 


New York 

ASSOCIATED RADIOLOGISTS OF NEW YorK, Inc.  See- 
retary, William J. Francis, M.D., East Rockaway. 

BROOKLYN ROENTGEN Ray Socrety. Secretary, J. 
Daversa, M.D., 603 Fourth Ave., Brooklyn 
Meets fourth Tuesday, October to April. 

BUFFALO RADIOLOGICAL SocIETY. Secretary-Treasurer, 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meetings second Monday, October to May. 

CENTRAL NEW YORK ROENTGEN Society. Secretary, 
Dwight V. Needham, M.D., 608 E. Genesee St., 
Syracuse 10. Meetings January, May, October. 

Kincs County RaptoLocicaL Society. Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn 19 
Meetings fourth Thursday evening, October to 
May, at 8:45 p.M., in Kings County Medical Bldg 

NeW YorK ROENTGEN Society. Secretary, F. H 
Ghiselin, M.D., 111 E. 76 St., New York. 

QUEENS ROENTGEN Ray Society. Secretary, Jacob E. 
Goldstein, M.D., 88-29 163rd St., Jamaica 3 
Meets fourth Monday of each month. 

ROCHESTER ROENTGEN-RAY Society. Secretary-Treas- 
urer, A. Vaughn Winchell, M.D., 40 Meigs St. 
Meets at Strong Memorial Hospital, last Monday 
of each month, September through May. 


North Carolina 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA. 
tary, James E. Hemphill, M.D., Professional Bldg., 
Charlotte 2. Meets in May and October. 


Secre- 


North Dakota 
NortTH DAKOTA RADIOLOGICAL SOCIETY. 
Charles Heilman, M.D., 807 Broadway, Fargo. 


Secretary, 


Ohio 
MIAMI VALLEY RADIOLOGICAL SOCIETY. 
Geo. A. Nicoll, M.D., Miami Valley Hospital, 
Dayton. Meets monthly, second Friday. 
STATE RADIOLOGICAL SOCIETY. Secretary- 
Treasurer, Edward C. Elsey, M.D., 927 Carew 
Tower, Cincinnati 2. Meets with State Medical 
Association. 
CENTRAL OnIO RaproLtocicaL Society. Secretary, 
Paul D. Meyer, M.D., Grant Hospital, Columbus 


Secretary, 


OuxIO 


Meets second Thursday, October, December, 
February, April, and June, 6:30 p.m., Seneca Hotel, 
Columbus. 


CINCINNATI RapioLocicat Society. Secretary, E. C. 
Elsey, M.D. Meets last Monday, September to 
May. 

CLEVELAND RaDIOLoGIcaL Society. Secretary-Treas- 
urer, John R. Hannan, M.D., Cleveland Clinic, 
Cleveland 6. Meetings at 6:30 p.m. on fourth 
Monday, October to April, inclusive. 
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Oklahoma 

OKLAHOMA STATE RADIOLOGICAL Society. Secretary- 
Treasurer, W. E. Brown, M.D., 21st and Xanthus, 
Tulsa 4. Meets in October, January, and May. 


Oregon 

OREGON RADIOLOGICAL SOCIETY. Secretary- Treasurer, 
Selma Hyman, M.D., University of Oregon Medical 
School, Portland. Meets monthly, on the second 
Wednesday, at 8:00 p.m, in the library of the Uni- 
versity of Oregon Medical School. 


Pacific Northwest 

Paciric NortHWEST RaprIoLoGicaL Society. Secre- 
tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4. Meets annually in May. 


Pennsylvania 

PENNSYLVANIA RAaApIOLOGICAL Society.  Secretary- 
Treasurer, James M. Converse, M.D., 416 Pine St., 
Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
George P. Keefer, M.D., 1930 Chestnut St., Phila- 
delphia 9. Meets first Thursday of each month at 
8:00 p.m., from October to May, in Thomson Hall, 
College of Physicians, 21 S. 22nd St. 

PITTSBURGH ROENTGEN Society. Secretary-Treasurer, 
Edwin J. Euphrat, M.D., 3500 Fifth Ave., Pitts- 
burgh 13. Meets second Wednesday of each 
month at 6:30 p.m., October to May, at Webster 
Hall. 


Rocky Mountain States 

Rocky MouNTAIN RADIOLOGICAL Society. Secretary- 
Treasurer, Maurice D. Frazer, M.D., Lincoln 
Clinic, Lincoln, Nebr. 


South Carolina 
SouTH CAROLINA X-Ray Society. Secretary-Treasurer, 


Robert B. Taft, M.D., 103 Rutledge Ave., Charles- 
ton 16. 


South Dakota 


RADIOLOGICAL Society oF SoutH DAKOTA. Secretary- 
Treasurer, Marianne Wallis, M.D., 1200 E. Fifth 
Ave., Mitchell. Meets during Annual Session of 
State Medical Society. 

Tennessee 


MEMPHIS ROENTGEN CLUB. Meetings second Tuesday 
of each month at University Center. 

TENNESSEE RADIOLOGICAL SOCIETY. Secretary-Treas- 
urer, J. Marsh Frére, M.D., 707 Walnut St., Chat- 
tanooga. Meets annually with State Medical 
Society in April. 

Texas 


DALLAS-Fort WortH ROENTGEN Stupy CLuB. Secre- 
tary, X. R. Hyde, M.D., Medical Arts Bidg., Fort 
Worth 2. Meets monthly, third Monday, in Dallas 
odd months, Fort Worth even months. 

Houston X-Ray Cup. Secretary, Curtis H. Burge, 

M.D., 3020 San Jacinto, Houston 4. Meetings 

fourth Monday of each month 
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Texas Raprovocicat Society. Secretary-Treasurer, 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth. 
Next meeting Feb. 3-4, 1950, in Dallas. 


Utah 

Utan STATE RapIoLocicaL Society. Secretary-Treas 
urer, Angus K. Wilson, M.D., 343 S. Main St., Salt 
Lake City. Meets third Wednesday, January, 
March, May, September, November 

Virginia 

VIRGINIA RaproLtocicaL Society. Secresary, P. B. 
Parsons, M.D., Norfolk General Hospital, Norfolk 


‘. 


Washington 

WASHINGTON STATE RADIOLOGICAL Socrgety. Secre- 
tary- Treasurer, John H. Walker, M.D., 1115 Terry 
Ave., Seattle. Meetings fourth Monday, October 
through May, at College Club, Seattle 


Wisconsin 

MILWAUKEE ROENTGEN Ray SOCIETY Secretary- 
Treasurer, Theodore J. Pfeffer, M.D., 839 N. Mar- 
shall St., Milwaukee 2. Meets monthly on second 
Monday at the University Club. 

RADIOLOGICAL SECTION OF THE WISCONSIN STATE MED- 
IcAL Society. Secreéary, Abraham Melamed, M.D., 
425 E. Wisconsin Ave., Milwaukee. Two-day 
meeting in May; one-day with State Medical 
Society, September. 

UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFERENCE. 
Meets first and third Thursdays 4 p.m., September 
to May, Service Memorial Institute, Madison 6 

Wisconsin RaproLocicaL Society. Secretary-Treas- 
urer, Irving I. Cowan, M.D., 425 East Wisconsin 
Ave., Milwaukee 2. 


Puerto Rico 

ASOCIACION PUERTORRIQUENA DE RapIoLocia. Secre- 
tary, Jesis Rivera Otero, M.D., Box 3542, San- 
turce, Puerto Rico. 


CANADA 


CANADIAN ASSOCIATION OF RaprioLocists. Honorary 
Secretary-Treasurer, E. M. Crawford, M.D. As- 
sociate Honorary Secretary-Treasurer, Jean Bou- 
chard, M.D. Central Office, 1535 Sherbrooke St., 
West, Montreal 26, Quebec. Meetings in January 
and June. 

La Soci&t& CANADIENNE-FRANGAISE D’ELECTROLOGIE 
ET DE RADIOLOGIE MEDICALES. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets third Saturday each month. 


CUBA 


SocrEDAD DE RapIOLoGia y¥ FISIOTERAPIA DE CUBA. 
Offices in Hospital Mercedes, Havana. Meets 
monthly. 

MEXICO 


SocIEDAD MEXICANA DE RADIOLoGiA y FISIOTERAPIA. 
General Secretary, Dr. Dionisio Pérez Cosio, 
Marsella 11, México, D. F. Meetings first Monday 
of each month. 
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THE HEAD AND NECK 


Role of Complete Cerebral Angiography in Neuro- 
surgery. Rupert Raney, Aidan A. Raney, and J. M. 
Sanchez-Perez. J. Neurosurg. 6: 222 237, May 1949 

By complete cerebral angiography the authors refer 
to the rapid serial recording of the transit of radiopaque 
material during arterial, capillary, and venous phases of 
the blood flow through the skull. The average speed of 
flow from the common carotid artery to the jugular vein 
is41/2seconds. By the authors’ method, which makes 
use of an automatic seriograph, 6 roentgenograms can 
be taken in this interval, and when circulation time is 
unduly prolonged, two, three, or even more series of 
films can be obtained 

Cases of various cerebral lesions are presented in 
which the circulation was faster than normal, as well as 
those in which the speed was below normal. Ina case of 
arteriovenous malformation, the transit time was very 
rapid. There was also a lack of filling of vessels supply- 
ing the general cerebral circulation of the involved side 
This indicated the presence of good collateral circulation 
to the ipsilateral brain and was used as a guide in the 
ligation of the carotid supplying the lesion 

Coma in certain patients could be due to delayed 
circulation rather than increased intracranial pressure. 
In a patient with meningioma, angiography not only 
outlined the lesion but gave evidence of a retarded cir- 
culation. This led to a two-stage rather than a one- 
stage operation, thus preventing death due to cerebral 
circulatory failure 

Complete cerebral angiography thus gives informa- 
tion as to the appearance of the vessels and the lesion 
during the various phases of blood flow. It indicates 
the speed of blood flow, which information is also of im- 
portance. 

Twenty-two roentgenograms; 17 drawings. 

PauL W. Roman, M.D 
Baltimore, Md. 


Distention of the Subarachnoid Space with Cerebro- 
spinal Fluid in Infants; Enlargement of the Head and 
Spasticity; Surgical Correction. Charles Bagley, Jr., 
Raymond K. Thompson, and R. M. N. Crosby. Ann. 
Surg. 129: 662-676, May 1949. 

The authors distinguish a clinical syndrome found in 
infants with gradually increasing hydrocephalus. The 
three features which characterize this entity are: (1) 
increased intracranial pressure, manifested by slow, 
moderate enlargement of the head, separation of the 
cranial sutures, bulging of the fontanel, and distended 
tortuous scalp veins; (2) signs of meningeal irritation as 
shown by rigidity, muscle twitching, and convulsions; 
(3) a subarachnoid space distended with cerebrospinal 
fluid and a relatively normal ventricular pattern demon- 
strated by pneumoencephalography. 

The etiologic factor is thought to be impaired absorp- 
tion of cerebrospinal fluid resulting from the effects of 
blood within the subarachnoid space. Autogenous 
blood within the cerebrospinal fluid is not well tolerated, 
producing first a cellular response followed by varying 
degrees of meningeal fibrosis and lastly by changes in 
the cerebral cortex. Initially, cerebrospinal fluid ab- 
sorption is decreased by obstruction to the normal ab- 
sorption channels by degenerating blood, fibrin, cellular 
debris and varying degrees of meningeal fibrosis. The 
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addition of blood to this fluid increases its osmotic pres- 
sure, further inhibiting absorption 
tion is augmented by a slowing of cerebral circulation 
and cerebral venous engorgement, with a subsequent de- 
crease in the effective hydrostatic pressure of the cere 


Impaired absorp- 


brospinal fluid 

Therapy is directed toward drainage of the sub 
arachnoid space. If repeated lumbar punctures are un- 
successful in maintaining a normal intracranial pres 
sure, craniotomy with free and maintained drainage is 
performed. The surgical technic is described. Such 
drainage of the cerebrospinal fluid removes more pro 
tein than could be absorbed, thereby establishing a 
normal osmotic relationship. It also lowers the cere 
brospinal fluid pressure, decreasing cerebral vascular 
congestion. The more adequate circulation thus ob 
tained aids the clearing out of normal absorption chan 
nels by phagocytic action. The cycle is thereby broken 
and further cerebral damage prevented. The need for 
drainage, even though bloody fluid is not present, is 
emphasized, as symptoms are progressive long after 
bloody or even xanthochromic fluid has disappeared. 

A discussion is presented of the differential diagnostic 
points between this syndrome and the following: atresia 
of the sylvian aqueduct, atresia of the foramina of 
Luschka and Magendie, communicating hydrocephalus, 
space-occupying lesions, meningitis, and cases of 
arachnoiditis. 

The authors present twenty-year follow-up studies of 
four cases from an earlier paper (Arch. Surg. 17: 18, 
1928). Multiple lumbar punctures in one case and more 
radical drainage in two cases completely alleviated 
symptoms and signs. One untreated case retrogressed 
until death at thirteen years of age. 

Three recent case reports in which more radical 
drainage was required are presented in detail. A short 
summary of a representative case is as follows: Infant 3 
months of age with gradually enlarging head and 
spasticity; pneumoencephalography showing dilated 
cerebral subarachnoid spaces with only slightly en- 
larged ventricles; craniotomy performed with drainage 
established through osteoplastic flaps; recovery. 

Three roentgenograms; 2 photomicrographs; 2 
photographs. R. R. Surratt, M.D. 

Baton Rouge, La 


Platybasia Associated with an Unusual Case of Pul- 
monary Tuberculosis. Report of a Case with Necropsy. 
Isaac Epstein. Dis. of Chest 15: 563-567, May 1949. 

A single case report is presented of pulmonary tuber- 
culosis with platybasia. Numerous neurological symp- 
toms and signs were present, unexplained until skull 
films revealed the basilar invagination. A peculiar 
feature was the failure of the respiratory rate to rise in 
the presence of therapeutic pneumoperitoneum and 
pneumothorax with spontaneous pneumothorax on the 
opposite side. 

Three roentgenograms. Zac F. ENprReEss, M.D. 

Pontiac, Mich. 


Squamositis, Mastoiditis and Squamomastoiditis. 
Dominick A. DeLisa. Arch. Otolaryng. 49: 558-563. 
May 1949. 

The three clinical entities, squamositis, mastoiditis 
and squamomastoiditis, are differentiated on an ana- 
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tomical basis. The squamous portion of the temporal 
bone has a separate embryologic origin from the petro 
mastoid portion and is separated from the latter by a 
bony septum. The air cells of each portion are con 
nected only via the tympanic antrum. As a result, in- 
flammation may occur in each part separately or in 
both together, the clinical signs and symptoms differing 
accordingly. The author states that roentgenologic 
changes in the squamosal cells without disease in the 
petromastoid cells are seldom correctly interpreted 
Because the squamous portion is a relatively thin bone, 
changes in radiolucency caused by suppuration above 
the linea temporalis are easily overlooked. Surgical 
procedures must also take guidance from these ana 
tomical facts 
One roentgenogram; 3 photographs 
PauL W. Roman, M.D. 
Baltimore, Md 


Syndrome of Sinus and Bronchial Disease in Chil- 
dren. Its Treatment by Detergent Antibiotics. Emilio 
Aleman. Rev. cubana de pediat. 21: 269-289, May 
1949. (In Spanish) 

In connection with a rather lengthy discussion of the 
subject, the author concludes that roentgenograms of 
the thorax showing definite pathological alterations, to 
gether with typical roentgenograms of the sinuses 
demonstrating sinusitis, are pathognomonic of the 
entity called “sinu-bronchitis."” Radiologists are in a 
position to anticipate conditions of the paranasal 
sinuses from the pathological alterations observed 
radiographically in the lungs. The converse, how 
ever, cannot be depended upon, for it is possible to have 
sinus infections without producing the typical changes 
of sinu-bronchitis. The differential diagnosis from 
allergic states is most difficult. 

A review is made of 15 cases of broncho-sinusitis with 
clinical and radiological evidence, all treated with 
aerosol applications of penicillin dissolved in an aqueous 
solution of Zephiran, 1:1000. The results were great 
improvement or cessation of symptoms and the healing 
of diseased sinuses in a relatively short space of time 

Seven roentgenograms; 1 photograph. 

James T. Case, M.D. 
Chicago, III. 


THE CHEST 


The Normal Roentgenogram of the Chest in Infants 
and Children. John R. Hodgson. Am. J. M. Sc. 217: 
569-574, May 1949. 

The thoracic roentgenograms of several hundred 
children, previously reported as negative, were re- 
viewed, and an attempt was made to correlate the 
roentgenographic findings with the age of the infant or 
child. For the purposes of interpretation, the structures 
of the chest represented on the roentgenogram were 
divided into: (1) the bones of the thoracic cage and 
shoulder girdle; (2) the aorta, pulmonary vessels, and 
mediastinal shadow, exclusive of the thymus; (3) the 
cardiac silhouette; (4) the bronchovascular markings; 
(5) the diaphragm; (6) the lungs; (7) the thymus. 
The material was also arbitrarily divided as to age, as 
follows: (1) newborn through the first month; (2) one 
month through twelve months; (3) one year through 
three years; (4) four through seven years; (5) eight 
through twelve years. 

The author concludes that roentgenograms of the 


chests of infants and children present somewhat dif- 
ferent findings from those of adults, and the range of 
normal is wider. The variants of normal in infants and 
children are associated with the growth and develop- 
ment of the child. 


Laryngo-Tracheo-Bronchial Anesthesia for Bronchos- 
copy and Bronchography with Pontocaine. A. Albert 
Carabelli. Dis. of Chest 15: 532-545, May 1949 

A survey of the literature on pontocaine as an anes- 
thetic for bronchography and bronchoscopy showed that 
practically all those reporting on its use exceeded the 
maximum ‘‘safe dose’’ recommended by the manu- 
facturer of the drug. That dose, on the other hand, is 
in most cases too small for proper administration with 
the usual spray and cannula. The problem, therefore, 
was to obtain a solution in sufficient bulk to permit in- 
stillation into the tracheobronchial tree and of sufficient 
strength to produce an effective sustained anesthesia, at 
the same time meeting the limitation of dosage set by 
the manufacturer. The author met this problem not 
only by the preparation of a suitable solution but also 
by the development of a new technic using a ‘“‘one-hand” 
micro-atomizer and a simple mirror-cannula 

A single-strength solution (0.25 per cent pontocaine) 
is used for the entire procedure. It is prepared by add- 
ing to 1.0 c.c. of a 2 per cent stock solution of pontocaine 
8 minims of 1:1,000 adrenalin hydrochloride and 
enough sterile saline to make a total volume of 8.0 c.c 
For bronchoscopy, and for bronchography if desired, 
morphine and atropine are given for adjuvant sedation, 
but no barbiturates are used. 

For bronchography, spraying of the mouth and 
pharynx is done at ten-minute intervals, using the solu- 
tion in the micro-atomizer sparingly. In about twenty 
to thirty minutes it is possible to instill several cubic 
centimeters of the solution upon the cords and into the 
trachea with the mirror-cannula. A rubber catheter is 
then introduced and, if necessary, more of the solution 
may be administered through this. With this technic 
good bronchograms can be obtained with 8.0 c.c., and 
frequently less, of the solution 

The technic for bronchoscopy is described in some- 
what greater detail. Two or three instillations of 1.0 
c.c. each are made prior to introduction of the broncho- 
scope, and the remaining portion of the solution is 
transferred to a Clerf atomizer for endobronchial 
spraying as necessary 

A total of 167 bronchoscopies in adults were per- 
formed with the technic described. As the series of 
cases accumulated, the amount of pontocaine found to 
be necessary came to be smaller and smaller. The 
average amount in the 167 cases was equivalent to 
0.865 c.c. of 2 per cent solution, which is less than the 
manufacturer's maximum recommended dose. An in- 
teresting sidelight is that no reactions were encountered 
in spite of the fact that no barbiturate was given, sug- 
gesting that at least some reactions to surface anesthesia 
are actually symptoms of overdosage. 

One photograph; 3 tables. Zac F. ENpREss, M.D. 

Pontiac, MIcH 


Incipient Pulmonary Tuberculosis in Persons Over 
Forty. Aaron D. Chaves. Am. Rev. Tuberc. 59: 469- 
480, May 1949. 

Five cases of incipient pulmonary tuberculosis in 
persons over forty years of age are reported and an 
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additional 17 cases included in an earlier paper by 
Reisner (Am. Rev Tuberc. 57: 207, 1948. Abst. in 
Radiology 52: 281, 1949) are reviewed. It is becoming 
apparent, according to the author, that pulmonary 
tuberculosis in the older patient (over forty) is more 
common than has been generally known 

Although the number of cases included is admittedly 
small, several observations are made. The striking find- 
ing is the seriousness of the disease; 8 of the 22 patients 
died, with duration of disease varying from a month 
and a half to six and a half years; 4 had far advanced 
disease with a poor prognosis, and only 8 were con 
sidered arrested. All patients had been studied prior to 
the onset of the disease and had had normal roentgeno 
grams; all had been exposed to patients with open 
tuberculosis; the pulmonary disease was found during 
follow-up studies on contacts. No conclusions as to 
pathogenesis were drawn, but all cases were found in a 
“contact” population 

The mortality peak in pulmonary tuberculosis has 
shifted markedly since 1900, when 25 per cent of deaths 
occurred after the age of forty-five; at present 50 per 
cent of all tuberculosis deaths in the United States occur 
after forty-five. Because of this, the author feels that 
tuberculin testing and various roentgenographic surveys 
should be extended to include the older age groups 

In an Addendum the author states that 9 additional 
cases of incipient pulmonary tuberculosis in persons 
over forty had recently been seen 

Fourteen roentgenograms; 2 tables. 

Joun H. Juni, M.D. 
University of Wisconsin 


Tuberculosis and Carcinoma of the Lung. Archibald 
C. Cohen. Dis. of Chest 15: 607-611, May 1949 
Three cases of associated carcinoma and tuberculosis 
of the lung are reported in detail. All were diagnosed 
before death but too late for surgery. In one case it 
was thought that the advancing tumor invaded and 
reactivated a latent tuberculous focus but in the other 
cases the two diseases were merely coincidental. This 
combination is not too rare, since both diseases are 
common and neither confers any immunity to the other. 
In the diagnosis of carcinoma associated with tuber 
culosis the history is not reliable, but unexplained 
dyspnea or pain and atelectasis should arouse one’s 
suspicions of a malignant growth Bronchoscopy, 
roentgenography, microscopic study of cells in the 
sputum or pleural fluid, biopsy of possible metastatic 
nodes, and sometimes exploratory thoracotomy are use- 
ful diagnostic measures Zac F. ENprReEss, M.D 
Pontiac, Mich 


Tuberculosis in Industry: An Epidemiological Study. 
Preliminary Report. Alice Stewart and J. P. W 
Hughes, with the assistance of J. C. Brooksbank and 
Daphne Coulthard. Brit. M J. 1: 926-929, May 28, 
1949 

This is a preliminary report of a study of certain in- 
dustries in England which appear to have a high inci- 
dence of pulmonary tuberculosis. Here the boot and 
shoe manufacturing industry is considered. 

It has been known for many years that the mortality 
from pulmonary tuberculosis is unduly high among 
boot and shoe workers Also, recent mass chest surveys 
have showna Statistically significant excess of newly dis- 
covered cases of active disease within this group. A 
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correlation of the results of mass chest surveys with a 
detailed study of the industry, its workers, and their 
working conditions revealed two instrumental factors 

The first factor, selective recruitment of workers by 
the industry, has three aspects 1) The industry em 
ploys more men with chronic pulmonary tuberculosis 
than other trades. (2) The average worker's 
physique is slightly subnormal. (3) The workers are 
often interrelated, as there is a strong family tradition 
within the industry 

The second factor concerns the working conditions 
and the greater incidence of the disease in the larger 
factories. It was shown that, although the larger fac 
tories usually contained spacious, well ventilated and 
illuminated work rooms, the actual working unit area 
per worker was smaller than in the seemingly darker, less 
ventilated small shops. This crowding of workers may 
be a fundamental cause of the high rate of infection in 
the larger shops. A similar relationship between large 
and small working units and incidence of pulmonary 
tuberculosis has been observed in the clothing industry 

No evidence of a specific industrial hazard within the 
boot and shoe industry could be found 

Four tables R. R. Surratt, M.D 

Baton Rouge, La 


most 


What Does a Roentgenographic Survey Teach the 
Public? Including a Comparison with Other Tubercu- 
losis Information Polls. Claudia B. Galiher and 
Jeanne E. Wright Am. Rev. Tuberc. 59: 494-510, 
May 1949 

In an attempt to evaluate the effectiveness of an 
educational campaign conducted in connection with a 
roentgenographic survey in Montgomery County, 
Maryland, two polls were conducted in Silver Spring, 
which has the greatest concentration of people in the 
county. The first poll was conducted in October. The 
chest survey was started in January 1948 and com- 
pleted in March. The educational campaign was car- 
ried out through newspapers, radio, theaters, and 
schools; speaking programs reached organized groups, 
and special arrangements were made for surveys of 


business establishments. Two months later the second 
poll was accomplished 
Questions in the polls concerned the cause and 


communicability of tuberculosis, its cure, its symptoms, 
value of roentgenographic examinations, 
tached to the disease, personal responsibility in control, 
personal 


stigma at- 


attitude toward “‘active’’ or “‘arrested”’ cases, 
acquaintance with the disease, especially in the family, 
and exposure to tuberculosis education 

Approximately 300 interviews were obtained in each 
poll. The study indicated that, although the general 
knowledge regarding tuberculosis was quite high, there 
was a deficiency in older age groups and in persons with 
only an elementary school education or less. As would 
be expected, the knowledge varied directly with the 
amount of education. The improvement following the 
survey and its attendant educational campaign was 
only 2.3 per cent; it was most evident in those who had 
proved least informed in the earlier poll, namely persons 
over forty-five, those with only an elementary educa 
tion, and persons with the disease in their families. The 
general attitude of the population polled was one of co- 
operation. 

The results of these polls were compared to those of 
others conducted in Hartford, Denver, Mishawaka, 
Ind., and to a country-wide poll under the auspices of 
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the American Institute of Public Opinion (Gallup). A 
striking similarity of knowledge about tuberculosis was 
found in all. 

One table. Joun H. Jun_, M.D 


University of Wisconsin 


On the Organization of a Photoroentgen Survey 
(with a Technical Supplement). H. Birkhauser. 
Schweiz. med. Wchnschr. 79: 465-467, May 28, 1949. 
(In German ) 

The author points out that there is a higher inherent 
error in any mass method of examination than in indi- 
vidualized study, and discusses the possibilities of 
minimizing it. Although a photoroentgen apparatus 
might be capable of taking 1,000 films per working day, 
or even, 2,000 in a pinch, the figure drops to about 400 
if the patients are first seen immediately before the ex 
posure. This figure is also commonly observed in the 
U.S.A. In this study the level of 1,600 films per week 
was the aim. 

Two problems in interpretation present themselves. 
The first is the reading of the films: This must be 
prompt and regular, and is best done on the day of the 
exposure. The use of a “‘superspecialist’’ who confines 
himself to the reading of photoroentgenograms is not 
advisable because of the monotony of the work. In- 
terpretation of 400 films should not require more than 
one to one and a half hours. A second group of in 
terpreters should stand by for relief and for review of 
the films. The second problem is diagnosis of the 
photoroentgen findings: Since no etiological diagnosis 
can be made on x-ray findings, all positive cases require 
a complete work-up. Among the 1,600 films taken in 
a week about 4 per cent were positive, which meant 
further study of about 60 persons; the number never 
fell below 30 per week. Thisexamination should be 
done by the local physicians, avoiding the dangers of a 
centralized authority. Since about a million films are 
taken in a year, with about 30,000 positives, individual- 
ization of care to the patient is of the highest impor- 
tance. 

Twenty-two roentgenograms. 

Lewis G. Jacoss, M.D. 
Oakland, Calif. 


Detection of Various Chest Lesions by Mass X-Ray 
Survey. Dan Morse. Illinois M. J. 95: 279-285, May 
1949. 

During 1947, nearly 60,000 x-ray chest studies were 
made in Peoria, IIl., a city of a little over 100,000 popu- 
lation. In all, 212 cases of tuberculosis were un- 
covered, of which 31 were considered active and 51 as 
questionably active. The others were classed as ar- 
rested disease. Lesions of other types were noted in 666 
films, varying from excessive calcification and pleurisy to 
pulmonary tumors. 

The author reiterates the value of the chest survey 
method by routine filming, but cautions that it is of 
little value if not associated with reports to the private 
physician of positive and suspicious findings, proper 
follow-up studies, and the provision of facilities for the 
care of the tuberculous. He urges that private physi- 
cians subject all new patients to chest fluoroscopy if 
possible, or at least do tuberculin testing and have all 
positive reactors filmed. 

Five roentgenograms; 9 tables. 

BERNARD S. KALAYJIAN, M.D. 
Detroit, Mich. 


Mass Photofluorography in Texas. Howard E. 
Smith. Texas State J. Med. 45: 286-289, May 1949. 

A listing of the photofluorographic units which are 
operating in the state of Texas is given, and some of the 
results of survey work are presented in summary. It 
was found that the examination of school children was 
uneconomical since the incidence of the disease in this 
group was low. The highest rates were found in instity- 
tions for the aged. 

An interesting fact brought out is that many general 
practitioners do not appreciate the serious implications 
of a minimal lesion. Many did not seem to realize that 
repeated observation over an indefinite period was 
necessary 

Two tables. Zac F. ENpREss, M.D. 

Pontiac, Mich. 


Acute Pneumonitis in Workers Exposed to Beryllium 
Oxide and Beryllium Metal. Joseph C. Aub and Robert 
S. Grier. J. Indust. Hyg. & Toxicol. 31: 123-133, May 
1949. 

Seven cases of acute pneumonitis are reported in 
workers exposed to beryllium oxide and beryllium metal 
Both substances were in a very high degree of purity, 
thus ruling out the possibility that the pneumonitis 
might be due to the acid radicals of beryllium com- 
pounds rather than to the beryllium ion itself. The 
average duration of exposure in 6 of the cases was about 
two to two and a half months before the onset of symp- 
toms. The most striking symptom was exertional 
dyspnea, but excessive fatigue and lassitude were also 
prominent. Pain in the chest, cough, and weight loss 
were present in some of the patients. 

The x-ray findings ranged from increased perihilar 
shadows with diminished radiance of the lung fields to 
extensive granular infiltration. The average duration of 
changes was about five to six months and the degree was 
proportional to the severity of clinical symptoms. 

All the patients recovered from the pneumonitis 
and the roentgenograms of the chest became normal. 
Six roentgenograms. Pau W. Roman, M.D. 

Baltimore, Md. 


Benign Pneumoconiosis in a Tin Oxide Recovery 
Plant. Harold C. Cutter, William W. Faller, Joseph B. 
Stocklen, and William L. Wilson. J. Indust. Hyg. & 
Toxicol. 31: 139-141, May 1949. 

A case of pneumoconiosis in a man who had worked 
in a tin recovery process for twenty years was dis- 
covered in a chest survey. Study of the recovery proc- 
ess showed it to involve exposure to almost pure tin 
oxide, with negligible amounts of silica. The patient 
had no respiratory symptoms or abnormal physical 
findings, but a roentgenogram of the chest showed wide- 
spread nodular densities in both lungs. This prompted 
the examination of a second man who had been doing 
the same work for about the same period of time. He 
also was asymptomatic and the roentgenographic find- 
ings were similar. 

Two roentgenograms. Pau. W. Roman, M.D 

Baltimore, Md. 


Bronchial Carcinoid (Adenoma). Claus Esser. 
Fortschr. a. d. Geb. d. Réntgenstrahlen vereinigt mit 
Roéntgenpraxis 71: 217-229, 1949. (In German) 

The name of bronchial carcinoid was introduced by 
Hamperl (Virchows Arch. f. path. Anat. 300: 46 1937) 
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for those lesions of the lung which in the American litera- 
ture are known as bronchial adenomata. These tumors 
are not frequently observed but are of interest in dif- 
ferential diagnosis of lung cancers. The author men- 
tions nodular or pedunculated-polypose growth as a 
characteristic feature of bronchial carcinoids. The 
tumors are usually found in the main bronchi close to the 
hilus. Due to bronchial obstruction, the picture of 
bronchiectasis is produced. For the radiological dif- 
ferential diagnosis laminagraphy is considered essential. 
Depth extension of endo-bronchial tumors is easily 
recognized by this method. Carcinoids in the periph 
eral parts of the lungs are not easily diagnosed and 
may be mistaken for echinococcus. 

Therapeutically, complete surgical removal of intra- 
bronchial tumors is suggested, and on the basis of the 
literature the value of x-ray therapy is considered doubt- 
ful. 

Short case histories of 7 patients ranging in age from 
eleven to fifty-one years are included. 

Twenty-five illustrations, including 22 roentgeno- 
grams FRIEDRICH ELLINGER, M.D. 

Washington, D. C. 


Benign Pleural Effusion and Ascites Associated with 
Adenocarcinoma of the Body of the Pancreas. Emil 
Rothstein. Dis. of Chest 15: 603-606, May 1949. 

A case of benign bilateral pleural effusion and ascites 
associated with adenocarcinoma of the body of the pan- 
creas in a 58-year-old man is presented. The pleural 
effusion was demonstrated roentgenographically and 
there was x-ray evidence, also, of an abdominal mass. 
The case is of particular interest as it is the first to 
be reported of ascites and pleural effusion in associa- 
tion with a tumor other than those of the female geni- 
talia, as in Meigs’ syndrome. No operation was at- 
tempted, since the recurring effusions were thought to 
indicate hopeless metastases. At autopsy a well en- 
capsulated adenocarcinoma of the pancreas was found, 
with only two small metastatic nodules in the liver. 
Both pleural cavities were free of tumor tissue 

The ascites in this case was probably due to obstruc- 
tion to the return venous circulation of the portal sys- 
tem by the large pancreatic tumor. The pleural fluid is 
less easily explained. In Meigs’ syndrome the two 
fluids have been shown to be apparently identical as to 
protein content and other chemical constituents, sug- 
gesting that the ascitic fluid is carried through the 
diaphragm to the pleura by the lymphatics. It dis- 
appears spontaneously after the tumor is removed. 

It is pointed out that one can no longer assume that 
pleural effusion in the presence of an abdominal tumor 
means metastases. Every effort should be made to 
demonstrate the benign or malignant nature of the 
effusion. If no pleural metastases can be found and the 
tumor is operable, surgery would seem to be indicated. 

One roentgenogram. Zac F. ENpREss, M.D. 

Pontiac, Mich. 


Pyogenic Empyema with Extension Below the Dia- 
phragm. William Lehman Guyton and Howard W. 
Jones, Jr. South. M. J. 42: 359-365, May 1949. 

Perforation of the chest wall by a pyogenic thoracic 
empyema is not an uncommon occurrence, but sub- 
diaphragmatic extension of such a process is rare. The 
authors found 12 cases in the literature, to which they 
add 3, observed in a period of seven years. 





ABSTRACTS OF CURRENT LITERATURE 


617 





The theoretical means of extension of pyogenic 
thoracic processes into the abdomen are through the 
blood stream, the lymphatic system, and by direct ex- 
tension. Of these, direct extension was evidently re- 
sponsible in most of the reported cases. The pathways 
offering the least resistance and most direct communica- 
tion with the retroperitoneal spaces are those formed by 
the internal and external arcuate ligaments, by way of 
which extension occurs into the psoas and quadratus 
lumborum sheaths, respectively 

In 9 of the reported cases the lesion was on the 
posterior aspect of the left side. In one of the authors’ 
cases, erosion of the right side of the diaphragm oc- 
curred without following the anatomical spaces. The 
anatomical sites of perforation are summarized as 
follows: (1) right psoas 3, left psoas 3; (2) right lum 
bar 0, left lumbar 6; (3) right anterior 3, left anterior 0. 

The mortality in the previously reported cases was 
50 per cent. Recovery occurred in one of the authors’ 
cases, treated after the advent of antibiotics 

Seven illustrations, including 5 roentgenograms; 
tables. HARVEY J. THOMPSON, JR., M.D. 

Jefferson Medical College 


Thymectomy in Treatment of Myasthenia Gravis. 
Report Based on Thirty-Two Cases. L. M. Eaton, O. 
Theron Clagett, C. Allen Good, and John R. McDonald. 
Arch. Neurol. & Psychiat. 61: 467-498, May 1949. 

Evidence has gradually accumulated that there is a 
relationship between myasthenia gravis and the thymus 
gland. The authors point out the apparent discrepancy 
between the frequency with which tumors of the thymus 
gland have been found at necropsy and the infrequency 
with which they are found clinically. The great ma- 
jority of patients with myasthenia gravis who have been 
seen at the Mayo Clinic have had stereoscopic posterior- 
anterior roentgenograms, but prior to the present study 
there was not a single instance in which the diagnosis of 
thymic tumor was unequivocal. One of the authors 
(Good ) became interested in the roentgenologic aspect 
of the problem and studied a series of 206 consecutive 
cases of myasthenia gravis. A roentgenologic diagnosis 
of thymic tumor was made in 33. Twenty of the 33 
cases were surgically verified and 4 additional cases were 
proved at autopsy. In 1 case operation failed to reveal 
a thymic tumor. In the remaining 8 cases, the diag 
nosis of thymic tumor is considered to be beyond 
question, but there has been no surgical verification. 

In 19 cases the tumor was identified on posterior- 
anterior roentgenograms. In the other 14 cases the 
tumor was not seen by this method, and diagnosis was 
made by roentgenoscopy in 9 and from lateral chest 
roentgenograms in the remaining 5. In 4 of the 33 cases 
roentgenoscopy afforded the only means of diagnosis 

In 173 patients in whom roentgenologic evidence of 
thymic tumor was lacking, no thymic tumor was found 
in 25 patients explored surgically, nor was a thymic 
tumor found in 3 necropsy studies 

In view of the foregoing observations, it is concluded 
that careful roentgenologic examination will reveal 
evidence of thymic tumor in approximately 15 per cent 
of patients with myasthenia gravis, and this figure is be 
lieved to approach the actual incidence 

Most of the tumors were found in the upper part of 
the anterior portion of the mediastinum, overlying the 
aortic arch and the base of the heart. A thymic tumor 
may, however, be situated lower in the thorax. In 3 
instances in this series the site was at the level of the 
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ninth thoracic vertebra. All of the tumors in the series 
originated in the thymic gland 

Because of the variability of symptoms and the fre 
quent spontaneous remissions in myasthenia gravis, the 
evaluation of surgical treatment or other types of 
therapy is difficult 

Of the 15 patients operated upon who had a thy 
moma, 11 were moderately or considerably improved, 
3 were not improved, and one patient died on the third 
day after operation. In the group of 17 patients sub 
jected to operation for removal of the thymus gland (no 
tumor), 8 were moderately or considerably improved, 6 
were not improved, and 3 died (three days, three 
months, and six months after surgery). There was no 
correlation between the duration of symptoms of 
myasthenia gravis at the time of operation and the re 
sult obtained by removal of the thymus gland. None 
of the survivors was made worse by operation 

Two contraindications to operation were established: 
(1) definite clinical and roentgen evidence that the 
tumor had implanted itself widely within the thoracic 
cage; (2) clinical evidence that the surgical risk was un 
reasonably excessive. A variety of surgical approaches 
was used but the authors at present prefer to enter the 
thorax by splitting the sternum. Roentgen irradiation 
was used in some cases preoperatively and in some cases 
postoperatively. It is felt that irradiation may be of 
value in the treatment of this condition. Although 
the results of surgery are encouraging, the authors state 
that they must not be looked on as conclusive evidence 
that thymectomy is of value in the treatment of myas 
thenia gravis. 

The authors were unable to demonstrate that any 
curare-like substance is present in extracts of thymomas. 
The thymomas varied in size from 12 gm. to 462 gm. 
Four of the tumors were cystic, and 6 contained cal- 
cium. At operation 6 had invaded surrounding struc- 
tures and 3 were inoperable. Histologic examination 
failed to show any essential difference between the 
lesions which were invasive and those that were not. 
Four of the tumors showed necrosis. 

It is difficult to state with certainty whether or not a 
given thymus gland removed at operation is hypo- 
plastic. Seven cases showed definite evidence of hyper 
plasia, and in 4 others hyperplasia was less evident. In 
6 cases the thymus gland was not hyperplastic. 

Ten cases are reported in detail. 

Six roentgenograms, 5 tables, 5 photographs and 1 
graph. WYLIE H. MULLEN, JrR., M.D. 

Cleveland Clinic Foundation 


Acute Mediastinal and Subcutaneous Emphysema. 
L. Fridjohn and P. G. Azzopardi. Lancet 1: 904-905, 
May 28, 1949. 

A case of mediastinal and subcutaneous emphysema 
due to status asthmaticus in pregnancy is described. 
Attention is called to the radiological evidence of 
mediastinal emphysema, namely, thin radiopaque lines 
running parallel to the vertebral column in line with the 
tips of the transverse processes, with a narrow area of 
translucency between them and the root shadow, due to 
air pockets lining the lateral boundaries of the medias- 
tinum. 


Spontaneous Pneumomediastinum in Pregnancy. 
D. J. MacRae. Lancet 1: 902-904, May 28, 1949. 


A case of spontaneous pneumomediastinum occurring 
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during the strain of labor is presented. Rupture of the 
lung caused air to “‘dissect off’’ the visceral pleura, to 
extend along the bronchi and the blood vessels to the 
mediastinum and fascial planes of the neck, and to form 
a pocket between the parietal pleura and the pericar- 
dium. Pneumomediastinum must be differentiated 
chiefly from pneumopericardium; the distinguishing 
feature of the former condition is that the air extends 
above the level of the pericardial sac. In an Addendum, 
the author cites another case of pneumomediastinum 
with surgical emphysema of the face and neck and upper 
part of the thorax anteriorly, developing during the 
second stage of labor when the patient was bearing 
down with great force 
Four roentgenograms. 


John Park- 


Radiology of Rheumatic Heart Disease. 
inson. Lancet 1: 895-902, May 28, 1949 

After mentioning briefly the advances made in recent 
years in the study of the heart, the author, a cardiolo- 
gist, takes up the various aspects of the subject, with a 
discussion of the roentgen findings, under the following 
headings: normal cardiac outline; cardiac enlargement 


in rheumatic fever and carditis; calcified valves: 
aortic valvular disease; aortic stenosis; aortic incom- 
petence (rheumatic); mitral valvular disease; mitral 


combined valvular lesions; differential diag- 
A good review. 


4 drawings 


stenosis; 
nosis; heart failure 
Six roentgenograms; 


An Unusual Case of Acquired Dextrocardia. George 
C. Leiner and Emanuel Goldberger. New York State J 
Med. 49: 1073-1074, May 1, 1949 

Following thoracoplasties, changes in position of the 
heart and rotation of its axis may occur; the heart may 
be pulled or pushed away from the collapsed side, cor 
pulmonale may occur, and electrocardiographic changes 
may or may not develop. 

The authors describe a case of complete thoracoplasty 
on the right side. Roentgen examination showed a shift 
of the heart to the right of unusual degree, resulting in 
dextrocardia, with associated unusual electrocardio- 
graphic findings. At autopsy however, the heart was 
found to be perfectly normal, without right ventricular 
hypertrophy which might have been expected from the 
chronic pulmonary disease and the distortion due to the 
thoracoplasty. 

Two roentgenograms and an electrocardiographic 
tracing. DonALD R. Bryant, M.D 

The Henry Ford Hospital 


The Heart in Hypertension. Edwin P. Maynard, Jr. 
M. Clin. North America 33: 651-664, May 1949 

This article takes up various aspects of the diagnosis 
and treatment of hypertensive heart disease, but only 
that part of interest to the radiologist will be included 
here. The author finds fluoroscopic examination help- 
ful in studying patients with hypertension. In the 
anteroposterior view increase in systolic pulsation in the 
aortic arch is noticed. This may be most prominent i 
the ascending portion but usually the whole arch will be 
seen to distend with systole. This is called “dynamic 
dilatation of the aorta. As the process advances and as 
age increases, the aortic arch elongates and uncoils and 
increases in density. The descending aorta becomes 
more easily visualized and bends further to the left. In 
the late stages a dense dilated pulsating tube is seen 























curving to the left and downward behind the left 
ventricle. Roentgenograms during the stage of con 
centric hypertrophy show a rounding, blunting, and 
elevation of the cardiac apex. When dilatation be 
comes superimposed on hypertrophy, cardiac enlarge 
ment is evident roentgenographically by increase in the 
transverse diameter and assumption of the characteris 
tic boot shapes. During the later stages of heart failure 
the right ventricle and eventually the right auricle 
dilate and the heart assumes a globular form 

The left ventricle also can be readily studied fluoro- 
scopically. In the anteroposterior view the left ven 
tricle extends from the point of opposite pulsations on 
the left border down to the radiologic apex; this area 
represents the outflow tract of the left ventricle 
Normally it ends above the level of the dome of the 
diaphragm. With elongation, however, this segment 
may be seen to extend into the gas bubble below the 
diaphragm. When it enlarges, the left ventricle rounds 
out to the left also. Slight rounding of the left border 
may be seen in early concentric hypertrophy, but as the 
left ventricle enlarges and dilates the left border moves 
to the left as well as downward and the apex comes 
nearer to the lateral chest wall. In the left oblique view 
the left ventricle extends from the auriculoventricular 
junction to the interventricular groove. Since its upper 
and lower limits are difficult to determine fluoroscopi- 
cally, for practical purposes it is enough to remember that 
the left ventricle lies below the left auricle in the left 
oblique view and that, when it enlarges, it rounds out 
posteriorly toward the spine. The larger it gets, the 
further toward the right it is necessary to rotate the 
patient in order that the left ventricle may clear the 
spine. Schwedel states that this view of the left ven- 
tricle represents the inflow tract and that enlargement 
here occurs later than in the outflow tract. Therefore 
if rounding of the left ventricle is seen posteriorly, the 
hypertrophy and dilatation are more advanced than 
when seen in the anteroposterior view. 

Three electrocardiograms 


Hypertension Without Significant Cardiac Enlarge- 
ment. A Clinicopathologic Study. Harry Gross and 
Abraham Jezer. M. Clin. North America 33: 843-850, 
May 1949 

The clinical findings in a series of 50 patients with 
hypertension but with hearts weighing 400 gm. or less 
at autopsy are presented Roentgen evidence of 
cardiac enlargement was reported in 9 patients; in 2, it 
was regarded as moderate, in 1 as marked, and in 1 en- 
largement was generalized. In 3 instances roentgeno- 
logically reported enlargement was not confirmed at 
necropsy. The roentgen and electrocardiographic find- 
ings could not be correlated with the duration or the 
severity of the hypertension. The authors believe the 
only satisfactory criterion of early cardiac hypertrophy 
is microscopic. Such hypertrophy occurs before sig- 
nificant increase in heart weight or size is revealed 
roentgenologically. 


Right Aortic Arch with a Vascular Ring Constricting 
Esophagus and Trachea. Report of Two Cases. Béla 
Halpert, William T. Snoddy, Kenneth E. Bohan, and 
Charles L. Freede. Arch. Path. 47: 429 434, May 1949. 

Constriction of the esophagus and trachea by a right 
retroesophageal aortic arch is manifested clinically by 
dysphagia, dyspnea, and cyanosis. The vascular ring 
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also presents a characteristic roentgen picture——narrow- 
ing of the upper end of the esophagus in the region of the 
great vessels and a pressure defect on the right side of 
the esophagus 

Two cases are reported, with necropsy findings. In 
one the condition was not suspected during life, and no 
roentgen study wasdone. Inthe other the diagnosis was 
established roentgenologically, but a surgical attempt to 
relieve the pressure on the esophagus and trachea was 
unsuccessful 

Four illustrations, including 2 roentgenograms 


Observations on 117 Patients Operated on for Con- 
genital Pulmonary Stenosis. J. F. Dammann, Jr., 
Stanley Gibson, and Willis J. Potts. Pediatrics 3: 575 
587, May 1949 

Since Sept. 13, 1946, 117 patients have been operated 
on for congenital pulmonary stenosis or atresia at the 
Children’s Memorial Hospital, Chicago. An aorti 
pulmonary anastomosis was accomplished in 105 of this 
number, with 10 deaths, a mortality rate of 9.5 per 
cent. Twelve patients were explored, with a mortality 
rate of 50 per cent. The over-all mortality was 13.8 per 
cent. The most common cause of death was cerebral 
anoxia 

Diagnosis in the patient with a typical tetralogy of 
Fallot is not difficult. Variations from the typical pic- 
ture, noted on physical examination, roentgenography, 
and fluoroscopy, are discussed. In 28 of the 108 cases of 
tetralogy of Fallot in the present series the aortic arch 
was on the right side 

Six cases of tricuspid atresia are reviewed with par 
ticular reference to differential diagnosis 

One case of pulmonary valve stenosis with a patent 
foramen ovale was diagnosed only at autopsy. On 
roentgen examination the heart was enlarged, there 
was a slight concavity where the conus portion of the 
right ventricle should be and, just above this, there was 
a convexity, the pulmonary artery. The pulmonary 
window was not clear 

In general, most of the patients have shown a truly 
remarkable change following surgery. Results have 
been slightly less satisfactory in older patients with a 
right aortic arch than in those with a left aortic arch. 
Excessive cardiac enlargement has occurred in a few in- 
stances 

Four roentgenograms; 5 tables. 


Obstruction of the Superior Vena Cava: A Review of 
the Literature and Report of Two Personal Cases. 
Floyd T. McIntire and Edwin M. Sykes, Jr. Ann. Int 
Med. 30: 925-960, May 1949. 

Common lesions such as aortic aneurysms, medias- 
tinal tumors, and chronic inflammatory diseases are re 
sponsible for obstruction of the superior vena cava in a 
substantial majority of reported cases. The frequency 
of space-occupying lesions of the superior mediastinum, 
the anatomical relations of the vessel, and its easy com- 
pressibility constitute suggestive evidence that such 
obstruction is not a rarity. 

The importance of the relationship of certain medi- 
astinal lymph nodes to the superior vena cava has not 
been sufficiently stressed in dealing with obstruction of 
this vessel. Two important chains of lymph nodes are 
intimately associated with the vessel: the right anterior 
mediastinal and the right latero-tracheal chains. Most 
of the structures of the right thoracic cavity and medi- 
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astinum and part of the structures of the left thoracic 
cavity drain into either or both of these chains. The 
frequency of neoplastic disease and inflammatory proc- 
esses in this part of the body is a continual threat to 
these lymph nodes, with possible obstruction, partial or 
complete, of the superior vena cava from extrinsic pres- 
sure or invasion. 

The efficiency of the collateral circulation is a factor 
in determining the prognosis and the degree of invalid- 
ism associated with the obstruction. The superior vena 
caval system possesses four tributaries which carry the 
main burden of shunting the blood of this system toward 
the heart around the obstruction: (1) internal mam- 
mary route; (2) vertebral route; (3) azygos route; (4) 
lateral thoracic route. Which route will predominate in 
the collateral flow depends upon the level of the obstruc- 
tion with reference to the azygos orifice. 

The authors have tabulated the etiological factors, 
giving bibliographic references for each factor, and the 
number of cases reported, verified and unverified. 
This tabulation indicates that 75 to 80 per cent of cases 
of superior vena caval obstruction are due to (1) chronic 
mediastinitis, producing traction or compression by 
sear tissue, (2) malignant primary thoracic tumors, and 
(3) aneurysms. 

Obstruction to the circulation in the superior vena 
cava causes increased venous pressure in that part of 
the body which normally has its venous return to that 
vessel, and collateral diversion of the blood stream. 
There may or may not be delay in circulation time. 
Dilated veins are often visible in the upper half of the 
body, and edema in the upper extremities, head, and 
neck is frequently noted. Often cyanosis and dyspnea 
are present. Headache and chest pain are commonly 
troublesome. Other signs and symptoms which are 
sometimes associated with this syndrome are hoarse- 
ness, dysphagia, drowsiness, and occasionally convul- 
sions. The above clinical findings in the presence of 
elevated venous pressure in the upper extremities, and 
normal venous pressure in the lower extremities, are 
sufficient to make a diagnosis of superior vena caval 
syndrome. Further proof can be obtained by diodrast 
visualization according to the technic of Robb and 
Steinberg. 

Treatment of this condition is largely a matter of 
treating the primary disease. Symptomatic relief may 
be afforded by repeated phlebotomies; surgical inter- 
vention in selected cases may be justified in an attempt 
to relieve the obstruction, if due to external pressure. 

The prognosis is largely that of the primary disease. 
Since cancer and aneurysm are the etiologic factors in 
over 70 per cent of the cases, the outlook is naturally 
rather poor. 

Two cases of chronic fibrous mediastinitis are pre- 
sented in detail, one verified by surgery, both appar- 
ently a result of acute respiratory tract infection. 

Seven roentgenograms; 4 drawings, 7 tables. 

STEPHEN N. TAGER, M.D. 
Urbana, IIl. 


THE DIGESTIVE SYSTEM 


Early Diagnosis of Carcinoma of the Stomach. 
Norman Bolker. Ann. Int. Med. 30: 903-913, May 1949. 
One hundred and nine cases of proved gastric carci- 
noma seen at the State University of Iowa Hospitals in 
1941 and 1942 were analyzed in a search for any in- 
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formation that might lead to earlier roentgen-ray ex- 
amination as well as for findings which might indicate 
resectability prior to operation or might even aid in pre- 
dicting survival. 

Of the patients, 91 were men and 18 women, the ratio 
being five to one. The majority of cases occurred be- 
tween the fiftieth and seventieth years. The average 
duration of symptoms was eleven months with extremes 
of four weeks and five to six years, but this factor was no 
indication of the extent of tumor growth. Of 23 pa- 
tients with a history of three months or less, 17 had wide 
dissemination of the lesion making curative surgery im- 
possible. 

A curative operation was attempted in each case in 
which the involved portion appeared resectable. 
Sixty-six patients, or 62 per cent, were operated upon 
with an over-all surgical mortality of 15 per cent. 
Thirty-one per cent of those patients surviving a cura- 
tive procedure were still living after five years. Those 
surviving a palliative operation lived about two months 
longer than those patients who had only an exploration 
or no surgical treatment. Of the group as a whole, 
77 per cent were dead in one year and 92 per cent by 
three years. The 5-year survival rate of 8 per cent 
approximates the figures of most American clinics. 

At operation, the lesion was found limited to the 
stomach in only 11 patients. These had an average 
survival rate of fifty-three months, 7 of the patients 
being still alive, without evidence of recurrence, after 
more than sixty months. The lesion was limited to the 
stomach and regional nodes in 15 patients, or 14 per 
cent. Fifty-eight per cent were known to have wide- 
spread metastases and local extension. 

On the roentgen-ray examination, carcinoma of the 
stomach was diagnosed or suggested in 96 patients or 
91 percent. Two cases were diagnosed as benign ulcers, 
1 was described as a carcinoma in the duodenal loop, and 
the other 6 were called normal stomachs. Most of the 
lesions occurred in the antrum and occupied both 
lesser and greater curvatures. Carman's meniscus sign 
was observed in only 4 of the 96 examinations. The 
X-ray appearance of a lesion could not be used as an in- 
dex of resectability. Large filling defects sometimes had 
limited extragastric extension; small ones were found to 
be widely disseminated at operation. 

The small bowel displayed disturbed motor physi- 
ology in 58 per cent of the cases, as judged from films 
taken immediately and five hours after barium inges- 
tion. It is believed that poor absorption of vitamin B in 
the presence of decreased gastric acidity is a factor in the 
disturbed small bowel pattern. Mucosal edema due to 
hypoproteinemia adds to this deranged small bowel 
function. The relationship of this finding to anorexia 
and cachexia of malignant disease should be investi- 
gated. 

The authors conclude that a roentgen-ray examina- 
tion should be given to every patient with the vaguest 
gastro-intestinal complaints. All gastric ulcers and 
cases of pyloric obstruction should be examined gastro- 
scopically. Gastric ulcers failing to heal on adequate 
medical management must be regarded with deep sus- 
picion. None of the present diagnostic methods, how- 
ever, are practical in increasing the detection rate of 
carcinoma of the stomach at a stage in which a reason- 
able chance of cure exists. 

Five roentgenograms; 4 tables. 

STEPHEN N. TaGeEr, M.D. 
Urbana, III. 
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Ineffectiveness of Present-Day Radiology in Diag- 
nosis of Carcinoma of the Cardiac End of the Stomach, 
With Suggestions for Improvement. V. J. Kinsella. 
Australian and New Zealand J. Surg. 18: 243-255, 
April 1949. 

The author’s criticism of present day methods of 
radiologic examination of the cardiac end of the 
stomach is based on a study of 10 cases of carcinoma at 
this site, in only 1 of which was the diseaser ecognized 
radiologically. He suggests a new routine, calling for 
the following films in addition to the usual postero- 
anterior and prone views: (a) supine anteroposterior, 
(b) supine anteroposterior with downward tilt of 
central ray, (c) supine lateral, (d) upright lateral. The 
gastroenterologist as well as the radiologist should set 
his mind to the study of these films and their interpreta- 
tion. 

Special attention is called to the failure of the cardiac 
end of the stomach to balloon when the patient is 
supine, a sign of advanced carcinoma that is frequently 
overlooked. 

Fourteen roentgenograms; 6 drawings. 


An Unusual Role of Roentgenology in the Diagnosis 
of Malignant Lesion of the Stomach (Report of a Case). 
Paterno S. Chikiamco. J. Philippine M. A. 25: 239-242, 
May 1949. 

A case of cancer of the stomach in a 59-year-old male 
is reported to emphasize the fact that if a growth is 
really soft and has not produced any induration or 
changes in the muscularis and serosal layer of the gut, 
the part affected may look and feel normal, but may 
show roentgenologic changes in the mucosal surface. 
A roentgen diagnosis of malignant new growth with 
ulceration or a malignant ulcer was made on April 10. 
Exploratory laparotomy revealed no induration of the 
stomach, no change in translucency of the serosa, no 
adhesions, and no alteration in the fineness and smooth- 
ness to the touch. An irregular mass was found pos- 
terior to the pylorus. A small portion was removed for 
examination and the abdomen was closed without open- 
ing the stomach itself. The tissue was reported as in- 
flammatory but a repeat x-ray examination, three weeks 
later, was again considered to show a malignant growth. 
The patient’s condition grew steadily worse, and a 
second operation was performed on June 25. The 
lesser curvature of the stomach was now indurated and 
adherent to the inferior surface of the liver. The retro- 
peritoneal masses observed during the first operation 
had increased enormously in size. An extensive malig- 
nant ulcer surrounded by an extensive polypoid growth 
occupied the whole of the lesser curvature. 

One roentgenogram. 


Radiological Studies of the Abdominal Aorta in Indi- 
viduals Over 50 as an Aid to the Differential Diagnosis 
Between Benign and Malignant Ulceration of the 
Stomach. A. Elkeles. Brit. J. Radiol. 22: 280-283. 
May 1949. 

An investigation was made of the incidence of calci- 
fication in the abdominal aorta in 184 patients over 
fifty years of age: 36 had proved gastric ulcer, 32 
gastric carcinoma, 55 duodenal ulcer; 61 were controls. 
Films of the aorta were made in the right oblique posi- 
tion with the patient standing. 

Calcification was found in the aorta in 69.4 per cent of 
the cases of gastric ulcer, in only 3.1 per cent of gastric 
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cancer, 14.5 per cent of duodenal ulcer, and 22.9 per 
cent of the controls. 

The unusually high incidence of calcification in the 
cases of gastric ulcer suggests that benign ulceration in 
patients over fifty may be the expression of arterioscler- 
osis, and the finding of calcification an aid in the 
differential diagnosis of ulcer and carcinoma. 

Four tables. Sypney J. Haw.ey, M.D. 

Seattle, Wash. 


Vagus Neurectomy in Peptic Ulcer. Analyses of 60 
Cases. Ferrell H. Johnson and Edward A. Kearney 
U.S. Nav. M. Bull. 49: 475-487, May-June 1949. 

Vagus neurectomy was performed in 60 patients with 
peptic ulcer, with 2 deaths. One death was due to an 
incompatible blood transfusion, proved by autopsy 
The other, also believed due to a blood transfusion 
reaction, occurred after a stormy postoperative course, 
complicated by dehiscence, anuria, and a rising non- 
protein nitrogen. Of the remaining 58 patients, 46 ob- 
tained excellent, 9 good, and 3 poor results 

Only 30 cases were considered to have preoperative 
and postoperative roentgenograms comparable for 
evidence of ulcer healing. In 26 instances the ulcer was 
found to be healed. Of the 4 which had not healed, one 
was an inoperable malignant ulcer; vagus neurectomy 
had been performed to relieve the pain with highly suc- 
cessful results. In the other 3, clinical results were so 
good that it is believed that later studies will show the 
ulcers healing or healed. 

There were comparatively few postoperative com- 
plications in the series. Atelectasis of one or more lobes 
occurred in 13 patients (21.6 per cent). Gastric reten- 
tion occurred in 10 patients (16.6 per cent). This 
ranged from moderate to mild, judging from the results 
of morning and evening gastric lavage and postopera- 
tive gastro-intestinal roentgen studies. 

Seven roentgenograms. 


Radiographic Manifestation of Hyperplastic Gas- 


tritis. J. Biicker. Fortschr. a. d. Geb. d. Réntgen- 
strahlen vereinigt mit Réntgenpraxis 71: 246-256, 


1949. (In German ) 

The development of the radiological diagnosis of 
gastritis is discussed and the importance of its mani- 
festations in the diagnosis of cancer of the stomach is 
pointed out. On the basis of a few carefully studied 
cases, the roentgen evidences of atrophic-hyper- 
plastic gastritis, gastritis granularis or état mamelonné 
are demonstrated. Emphasis is laid on the fine detail of 
mucosal patterns. In 10 pictures the radiological find- 
ings are compared with the gross and microscopic 
anatomy of the respective cases. 

FRIEDRICH ELLINGER, M.D 
Washington, D. C. 

Malignant Tumors of the Small Intestine. Irwin E. 
Siris. Am. J. Surg. 77: 573-584, May 1949. 

The author presents 4 cases of malignant tumors in- 
volving the small intestine and emphasizes the difficulty 
of early diagnosis. The disease process starts insidi- 
ously, and in early cases mimics less serious gastro- 
intestinal disorders. Most patients present them- 
selves with signs and symptoms of partial or complete 
intestinal obstruction of several days or weeks duration. 

These malignant lesions have a poor prognosis for the 
following reasons: (1) The initial symptoms are vague. 
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{2) Radiographically, the early lesion is rarely inter 
preted correctly. (3) When obstruction occurs, the 
disease is usually far advanced. (4) The tumor spreads 
in most cases to inaccessible lymphatics. (5) Recurrence 
is to be expected if the lymphatics involved cannot be 
thoroughly extirpated. (6) Radiotherapy is not of 
value 
Earlier recognition is necessary for better results in 
treating such disorders. This may be accomplished by 
closer evaluation of the history, improvement of 
roentgen examination, and more thorough laboratory 
studies 
Thirteen illustrations, including 3 roentgenograms 
Ropert J. AYELLA, M.D 
University of Pennsylvania 


Small Intestinal Pattern in Sprue and Similar De- 
ficiency Diseases. Alice Ettinger. Am. J. Roentgenol 
61: 658-670, May 1949 

The author discusses the small intestinal pattern of 
sprue, its constancy, and its role in differential diagnosis 

The early stage has been said to be characterized by 
hypermotility and hypertonicity; the late stages by 
hypomotility and hypotonicity. The passage of barium 
is delayed, the intestinal loops are dilated, and there 
are abnormal segmentation, coarsening of folds, the 
moulage sign (effacing of normal pattern), and in some 
cases sedimentation of the barium. Such changes have 
been reported in 60 to 75 per cent of cases. 

The main clinical features are digestive disturbances, 
bloating, abdominal pain, diarrhea, hyperchromic or hy 
pochromic anemia, defective fat absorption producing 
fatty stools, defective carbohydrate absorption (flat oral 
blood sugar curve), defective protein absorption (hypo 
proteinemia and peripheral edema ), and various vitamin 
deficiencies (A, B, D, and K). 

The author's observations were made in 12 cases of 
deficiency disease, in 2 of which, and possibly a third, 
the roentgen findings gave a clue to the diagnosis. In 
all 3 cases, the classical clinical symptoms of sprue were 
lacking, and the diagnosis of a nutritional disturbance 
was not established prior to roentgen examination 
The roentgenological changes were for the most part 
confined to the jejunal and upper ileal loops. Certain of 
the signs were more prevalent in certain areas. How- 
ever, it was not possible to correlate the type of pattern 
with specific absorptive deficiencies, or the degree of 
roentgenological change with the clinical state of the 
patient's health. 

Clinically it was found that the deficiency could apply 
to any one or more of the major food constituents. The 
association of abdominal distention and _ peripheral 
edema was noted rather frequently. 

The best differential point between sprue and gen- 
eralized granulomatous jejuno-ileitis is the fact that the 
latter usually involves the lower ileum. 

Various theories concerning the sprue pattern are 
discussed. A disturbance of intramural ganglion cells 
seems the most likely explanation. 

Twenty roentgenograms. R.C. Datzman, M.D. 

Indiana University 


Pneumatosis Intestinalis. Roentgen Diagnosis and 
Surgical Management. Albert I. Gazin, Wallace S. 
Brooke, Henry H. Lerner, and Philip B. Price. Am. J. 
Surg. 77: 563-572, May 1949. 

The diffuse spread of gas in the intestinal tissues is 


known as pneumatosis intestinalis. Of the three major 
hypotheses as to its etiology, the mechanical theory is 
most generally accepted. This assumes a break in the 
intestinal wall and an escape of gas from the lumen into 
the subserosal and mucosal layers, usually as a result of 
hyperperistalsis consequent upon pyloric or intestinal 
obstruction 

There are no pathognomonic clinical findings, the 
underlying obstruction producing the predominant 
symptomatology. The diagnosis rests on the roent- 
gen findings. These, the authors state, are character- 
istic and, once seen, should never be missed They 
consist of localized accumulations of gas outside the 
lumen of the bowel, demonstrable as_ radiolucent 
streaks, irregular patches, multilocular formations, or, 
most commonly, as circular translucent shadows. The 
location is subserosal, following the contour of the bowel. 

The treatment depends upon the individual case. 
Since many of the cases resolve without surgery, it is 
probably wisest at first to follow a conservative medical 
or surgical program. If the condition becomes progres- 
sive or is recurrent, then radical resection or a short- 
circuiting procedure may be necessary 

The authors present one exceptionally fine case report 
with 9 pictures, including 3 roentgenograms demonstrat- 
ing the characteristic findings 

JacK Eperken, M.D 
University of Pennsylvania 


Volvulus of the Caecum. John D. Palmer. Canad 
M. A. J. 60: 486-490, May 1949. 

Of 69 cases of volvulus seen at the Royal Victoria 
Hospital from 1919 to 1947, inclusive, 9, or 13 per cent, 
have involved the cecum. The incidence of females to 
males was 5 to 4, and the average age was 50.4 years 

The etiology of volvulus of the cecum is obscure, but 
it is generally thought to be a consequence of an ab- 
normally mobile segment of bowel—an embryological 
defect—-plus other factors such as age, overexertion, 
pregnancy, and tumors 

Symptoms usually include varying degrees of vomit- 
ing and acute abdominal pain. Some cases tend to 
chronicity, with recurring attacks over periods varying 
from months to years 

Diagnosis in this series was usually based on x-ray and 
clinical findings, the roentgen features of note being 
evidence of intestinal obstruction in the region of the 
cecum and ascending colon, as brought out by scout 
films and barium enema studies. Dilated loops of large 
and some small bowel were invariably demonstrable 

The treatment is early surgery, the types of operation 
varying from simple reduction of the volvulus to right 
hemicolectomy. The death rate in this series was 11 
per cent, a figure comparable to those reported else- 
where. 

Five illustrations, including 4 roentgenograms; 1 
table showing details of the 9 cases reported. 

HARVEY THOMPSON Jr., M.D. 
Jefferson Medical College 


A Study of the Colon of Apparently Well Women. 
Marie Ortmayer and Marie Connelly, J. Nat. Cancer 
Institute 9: 399-406, April-June 1949. 

This paper reports the statistical findings obtained 
from a special examination of the colon in 1,014 ap- 
parently well women seen in the Cancer Prevention 
Center in the Women and Children’s Hospital in 
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Chicago. In iddition to the usual history, physical, 
laboratory, and chest x-ray examinations, sigmoido 
scopic and roentgenologic examinations of the colon 
were done. A code adapted to the Hollerith punched 
card, for recording clinical information on large numbers 
of patients, was used as a practical method of statistical 
evaluation. Polyps were found in 19 of the 1,014 
women (1.8 per cent) by sigmoidoscopic examination 
In only 2 cases were polyps discovered by the roentgen 
examination, and in one of these the polyp had already 
been discovered sigmoidoscopically. Marked malposi 
tions and malformations of the colon were the common 
est x-ray abnormalities, occurring in 60 patients 
The authors conclude that routine sigmoidoscopic 
examination should be included in all thorough health 
surveys but that roentgenologic examination of the 
colon is not justified in the study of asymptomatic 
Donacp S. Cui ps, Jr., M.D. 
The Mayo Foundation 


women 


Incidence and Clinical Sig- 
Felson Surgery 25: 734-737, 


Appendiceal Calculi. 
nificance. Benjamin 
May 1949 
Roentgenograms obtained of 75 acutely in 
flamed appendices surgically removed and 183 normal 
appendices obtained at surgery and autopsy, to deter- 
mine the presence of calculi. Of the surgical specimens 
with acute inflammation, one-third contained calculi, 
while in only 2.7 per cent of the normal specimens were 
stones present. The calculi were graded with respect to 
roentgenographic size and density in an attempt to de 
termine whether they might have been visible on a plain 
film of the abdomen and it was believed that they might 
have been thus demonstrable in 12 per cent of the cases 
of acute appendicitis and 1 per cent of the normal 
appendices. The remaining calculi, although demon 
strable in radiographs of specimens, were not thought to 
contain sufficient calcium to be visible in abdominal 
The author points out that radio- 
graphically demonstrable calculi are not necessarily 
firm and palpable. Perforation, thought to be always 
distal to the calculus, was common in the diseased 
appendices containing calculi 
The author feels that demonstration of laminated 
calculi proximal to a gas-filled cecum is presumptive 
evidence of appendiceal stone. This is best accom 
plished by stereoscopic anteroposterior abdominal 
roentgenograms. If acute lower abdominal symptoms 
are also present, acute appendicitis is almost certain, 
with a likelihood of subsequent perforation. It is also 
felt by the author that with presumptive evidence of 
calculi in the absence of acute symptoms appendectomy 
should be considered, in view of the possibility that an 
acute attack with perforation may supervene 
Eleven roentgenograms; 2 tables. 
R. R. Surratt, M.D. 
Baton Rouge, La. 
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Anatomic Variations of the Extrahepatic Biliary Sys- 
tem as Seen by Cholangiographic Studies. N. Frederick 
Hicken, Q. B. Coray, and Bruce Franz. Surg., Gynec. 
& Obst. 88: 577-584, May 1949. 

Contrary to accepted opinions the gallbladder and the 
bile ducts present many variations in configuration and 
anatomical position. These are due to the proximity of 
the gallbladder to the liver and to the unanchored 
position of the bile ducts in the free edge of the hepato- 
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duodenal ligament. By performing roentgenographi 
studies of the extrahepatic biliary system during and 
after operation over a period of thirteen years, using 
diodrast as the contrast medium, a wealth of informa- 
tion was obtained 

The gallbladder was found to occupy any position in 
the right side of the abdominal cavity. It was 
against the lateral abdominal wall, superimposed over 
the lumbar vertebrae, under the eleventh rib, and even 
to hang down into the recesses of the pelvic cavity 

The position of the cystic duct varied with that of the 
gallbladder which it There little uni 
formity of pattern 

The common hepatic duct was usually noted 
ing downward and medially to unite with the cystic 
Not infrequently, however, it assumed a hori 


seen 


drained was 


is pass 


duct 
zontal position 

The common bile duct presented 
stant anatomical patterns, varying from th 
transverse in position, sometimes assuming a 


imazingly incon 
vertical to 

zig-zag”’ 
or ‘‘s’’ outline. In one case the choledochus crossed to 
the left side of the vertebral column 

The recognition of these 
essential before remedial procedures aré 
Avoidance of injuries to the bile ducts is best 
plished by visualization of their exact position with 
routine operative cholangiography 


anatomical variations is 
employed 
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Fifteen roentgenograms, with accompanying draw 
ings ALLAN K. Briney, M.D 
University of Pennsylvania 
THE MUSCULOSKELETAL SYSTEM 
Polyostotic Fibrous Dysplasia—Albright’s Syn- 
drome. A Review of the Literature and Report of 


Four Male Cases, Two of Which Were Associated 
with Precocious Puberty. C.K. Warrick. J. Bone & 
Joint Surg. 31-B: 175-183, May 1949 

Polyostotic fibrous dysplasia is a skeletal develop 
mental anomaly affecting one, several, or many bones, 


with a predominantly unilateral distribution. It is a 
disorder of childhood which becomes arrested in adult 
life. Albright’s syndrome includes, in addition to the 


unilateral skeletal lesions, pigmentation of the skin and 
precocious puberty in females. Other endocrine dis 
turbances associated with polyostotic fibrous dysplasia 
have been described and, in addition, other congenital 
anomalies 

The radiographic picture is one of multiple localized 
lesions with normal bone elsewhere. The disease may 
be monostotic, monomelic, unilateral, or bilateral. The 
vertebral column is seldom affected. Areas of rarefac 
tion, expansion, and associated increase or decrease of 
bone density with thinning of the overlying cortex 
comprise the roentgenographic features of the disease 
The epiphyses are seldom involved, and then only after 
fusion with the shaft, but they may fuse prematurely 
The tremendous thickening of the calvarium may re- 
semble Paget's disease, and the base of the skull is a most 
frequent area of involvement 

The pathology has been described as a proliferation of 
relatively avascular and acellular fibrous tissue in the 
marrow spaces which leads to expansion and thinning of 
the cortex. The long bones are most frequently af 
fected and coxa vara is a common characteristic. No 


constant changes are present in the blood chemistry 
other than elevation of the alkaline phosphatase if the 
bone changes are widespread. 





The etiology is obscure. A rather generally accepted 
theory is that the process is due to a disturbance of un 
differentiated mesenchyme early in embryonic life. 
Heredity apparently plays no part, although one case of 
familial incidence has been reported. 

Among conditions calling for differentiation is hyper 
parathyroidism, which is characterized by generalized 
skeletal demineralization and typical changes in the 
blood calcium and phosphorus levels, high alkaline phos- 
phatase, and increased excretion of calcium. Paget’s 
disease is rare under forty years of age and usually pro- 
duces cortical thickening instead of thinning. Ollier’s 
disease shows sharply defined lesions in the cartilage 
bones, which are usually short with broad and irregular 
metaphyses. XNanthomatosis and Gaucher's disease 
may present other manifestations such as splenomegaly 
and characteristic appearances of the marrow film ob- 
tained by sternal puncture. Osteogenesis imperfecta 
tarda may resemble polyostotic fibrous dysplasia but 
differs in that there may be a family history. The bones 
are slender and often decalcified. The appearance of the 
skull is different, and the vertebral bodies are flattened. 

Polyostotic fibrous dysplasia does not reduce life ex- 
pectancy; the lesions cease to appear when maturity is 
reached. No therapeutic agent has been found to have 
any effect on the disease, and treatment is supportive in 
nature. 

Four cases are presented with roentgenograms and 
chemistry studies. 

Ten illustrations, including 7 roentgenograms. 

Joun R. Hopcson, M.D. 
The Mayo Clinic 





Polyostotic Fibrous Dysplasia (Jaffe-Lichtenstein). 
Max Hopf. Radiol. clin. 18: 129-158, May 1949. (In 
German). 

A case of polyostotic fibrous dysplasia was followed for 
almost twenty years, during which time extensive 
clinical and radiological examinations were done. 
Seventy-five different bones were found to be involved 
when the patient was last seen. Puberty did not arrest 
the disease. New foci developed or old ones grew 
larger. 

Osteosclerosis seems to be the earliest form of the 
disease, followed in this case by the cystic changes. 
Often a combination of sclerosis and cysts is seen in a 
single bone. Laboratory examination revealed nothing 
abnormal in the present case except a slight elevation of 
the sedimentation rate. 

The disease is considered as a tumor, resulting from a 
dysplasia; the term hamartoma seems applicable to it. 

Twenty-five roentgenograms; 1 drawing; 2 tables. 

H. W. HEFrKeE, M.D. 
Milwaukee, Wis. 


Hereditary Multiple Exostoses. Joseph Rose and 
Paul D. Doolan. New England J. Med. 240: 799-801, 
May 19, 1949. 

This article briefly reports 4 cases of hereditary multi- 
ple exostoses: in a 40-year-old Negress, her 19-year-old 
daughter, 14-year-old son, and 9-year-old daughter. 

The authors note that this condition had never before 
been reported in a Negro family. The condition is most 
often discovered during puberty and usually only on 
x-ray study. In addition to the exostoses, there may be 
shortening of the stature due to a decrease in growth 
of the extremities, and deformities of the forearms and 
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legs. The condition, as a rule, is limited to the long 
bones, especially to the knees, though the shoulders and 
wrists may also be involved. Typically, the growths 
occur near the metaphysis, with distortion of the bone 
outline and thinning of the cortex. They usually lie in 
the direction of muscle pull. 

Malignant degeneration is rare; it occurs more fre- 
quently in a single exostosis. Osteogenic sarcoma, 
chondrosarcoma, chondromyosarcoma, and spindle-cel] 
sarcoma have been reported. 

Many theories as to etiology of these exostoses have 
been offered. There appears to be a definite hereditary 
factor. 

One roentgenogram; 1 photograph. 

Joun B. McANeEny, M.D. 
Johnstown, Penna 


Chondro-Osteo-Dystrophy. Morquio-Brailsford 
Type. H. A. Thomas Fairbank. J. Bone & Joint Surg. 
31-B: 291-301, May 1949. 

Chondro-osteo-dystrophy is characterized by dwarf- 
ism, shallowness of the vertebral bodies, marked ky- 
phosis, angular increase of the spinal curve at the 
dorsolumbar junction, and progressive changes in the 
femoral head and acetabulum in a child of normal in- 
telligence. Familial influence is common; both sexes 
are affected; the developmental error is seldom appar- 
ent until the child begins to walk, and the etiology is 
unknown. 

The typical clinical appearance is that of a round- 
backed, knock-kneed, flat-footed child who stands with 
hips and knees flexed in a crouching position, with the 
head thrust forward and sunk between the shoulders, 
and walks in the waddling manner of a duck. Although 
the child is dwarfed generally, it is the shortness of the 
spine which accounts for the lack of height. Another 
characteristic finding appears in the joints. In some 
cases they seem to be hypermobile and in others there is 
limitation of motion. The hypermobility of the joints, 
apparently due to laxity of the ligaments, is seen most 
often at the wrists, fingers, feet and toes, less often in 
the knees and ankles. 

The roentgenographic appearance includes a general- 
ized osteoporosis, which the author believes to be due to 
limited activity. The spine shows flattening of the 
vertebral bodies, with increase in their transverse and 
anteroposterior diameters. The bodies present irregular 
superior and inferior margins, with a wedge-shaped 
appearance most usually seen in the lower dorsal and 
upper lumbar regions. When angulation of the spine 
occurs, lateral roentgenograms demonstrate that one 
vertebral body at the dorsolumbar junction is smaller 
than the others and is displaced backward “‘as if it had 
been squeezed out of position by the bodies above and 
below.” 

Irregularity of the epiphyses is also considered to be a 
rather common roentgenographic finding. The hips 
are said always to be affected, with enlargement of the 
acetabula and irregularity, flattening, and fragmenta- 
tion of the femoral heads. There may be complete or 
incomplete displacement of one or both hip joints. The 
joint spaces may be unusually wide in children. The 
metaphyseal ends of the long bones may be widened be- 
cause of the enlarged epiphyses. The metacarpals and 
phalanges are stubby, with expanded ends. The roent- 
genographic changes progress, and increasing disability 
ensues until walking becomes impossible without 

assistance. 
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Morquio-Brailsford type of chondro-osteo-dystrophy 
must be differentiated from achondroplasia, gargoylism, 
and dysplasia epiphysialis multiplex. The author feels 
that this differentiation should not be difficult. 

Four cases with 16 accompanying roentgenograms are 
Joun R. Hopcson, M.D 


presented A 
The Mayo Clinic 


Gargoylism. H. A. Thomas Fairbank. J. Bone & 

Joint Surg. 31-B: 302-308, May 1949. 
’ Gargoylism (Hurler’s syndrome; dysostosis multi 
plex) is a type of osteochondrodystrophy characterized 
by dwarfism, ugly facies, corneal opacity, mental 
deficiency, kyphosis, distention of the abdomen, and 
enlargement of liver and spleen. There is little evi- 
dence that heredity plays any part but familial inci 
dence iscommon. The author feels that the condition 
should be classified with the lipoidoses. [With this, the 
abstracter does not agree. | 

The clinical signs and symptoms in this disease are 
important. In well marked cases the head is large, the 
eyes are wide apart, sometimes suggesting hypertelor- 
ism, and the bridge of the nose is depressed. Promi- 
nence of the supra-orbital ridges has been seen. Abnor- 
mal appearance of the calvarium is common Hydro 
cephalus occurs in over a third of the cases. Large 
mandible, coarse, dark, bushy eyebrows, nasal discharge 
and cloudy cornea, lateral nystagmus, and optic 
atrophy have all been reported. Mental deficiency is 
common. There may be limitation of motion of some of 
the joints. 

The roentgenographic appearances in gargoylism re- 
semble the changes in Morquio-Brailsford disease (see 
preceding abstract ), but with distinct differences in the 
skull, vertebrae, and hip joints. In the skull there is 
frequently enlargement of the sella, either with or with 
out hydrocephalus. There is no evidence of erosion. 
The upper and lower surfaces of the vertebral bodies are 
convex, presenting a circular rather than a quadrilateral 
outline. Angular kyphosis occurs more frequently than 
in Morquio’s disease. The ribs and long bones may be 
thicker than normal. The bones of the upper limb show 
greater change than those of the lower limb. 

The hip joint changes are said to be quite different 
from those seen in Morquio’s disease. There is coxa 
valga, and the femoral necks are long. The epiphysis 
for the head may be deformed but does not show the 
gross changes that are so characteristic of Morquio’s 
disease. Other epiphyses may show irregularity of 
ossification, and ossification may be delayed. 

There is usually gradual deterioration, with death be- 
fore growth is complete. 

Several case histories are included, with 11 roentgeno- 
grams and 3 photographs. 

Joun R. Hopcson, M.D. 
The Mayo Clinic 


Calcinosis—Report of a Case. William L. Wingfield 
and Elam C. Toone, Jr. Virginia M. Monthly 76: 230- 
233, May 1949. 

Cases of calcinosis are classified into two groups: 
calcinosis circumscripta and calcinosis universalis. 
Calcinosis circumscripta is characterized by deposits of 
calcium in the subcutaneous tissues, primarily of the 
hands and feet, and is rare in children. In calcinosis 
universalis, the deposits occur not only in the subcu- 
taneous tissues but also in the muscles and along the 
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nerve trunks, particularly in the extremities. This type 
may be seen as early as the first six months of life and is 
fairly common in children 

Calcinosis is considered to be due to a disturbance in 
calcium and phosphorus metabolism of unknown eti- 
ology, even though the blood values are normal. There 
has been some attempt to show that the calcium is de 
posited in dead or devitalized tissue only, but other 
evidence tends to disprove this. The disease is often 
associated with skin lesions closely simulating sclero- 
derma, and vascular changes similar to Raynaud's 
syndrome, involving both upper and lower extremities, 
may be present. Atrophic changes in the skin are com- 
mon. There is no universally accepted form of treat- 
ment. 

A case is reported in a male, aged 24, with a history of 
progressive pain and stiffness of the finger joints for six 
months, with some swelling. There had been no specific 
injury or preceding infection. The man was other 
wise physically normal. Laboratory studies were non- 
contributory. Roentgenograms of the hands showed 
fusiform swelling of the soft tissues about the proximal 
interphalangeal joints and several small calcific deposits 
in the region of these joints and of the distal inter- 
phalangeal joints. There were small calcium deposits, 
also, in the region of the subdeltoid bursae, the popliteal 
vessels, and the dorsalis pedis, and in the feet, about 
several of the phalanges. In the neck, a small deposit 
was seen anterior to the seventh cervical vertebra. The 
skull, chest, and abdomen were normal 

The patient was put on a ketogenic diet and given one 
gram of ammonium chloride four times a day, but dis- 
continued treatment. He was seen again about fifteen 
months later, at which time there was increase in stiff- 
ness of the hands and some involvement of the elbows, 
in addition to the previous findings. There was no ab- 
normality of blood calcium or phosphorus levels 

Three roentgenograms. 

BERNARD S. KALAYJIAN, M.D 
Detroit, Mich. 


Osteoclastoma. A Study of Thirty-eight Cases. 
B. W. Windeyer and P. B. Woodyatt. J. Bone & Joint 
Surg. 31-B: 252-267, May 1949. 

This is a review of 38 cases of osteoclastoma, seen in 
two British hospitals, 34 of which were proved his- 
tologically. The series included 15 males and 23 fe- 
males. The youngest patient was eight years and the 
oldest sixty-two years of age. Twenty of the 38 cases 
occurred in the second or third decade of life. Fifty per 
cent of the cases involved the lower limb. A history of 
injury to the site of the tumor was found to be present in 
7 instances. 

The diagnosis of osteoclastoma can be made with 
reasonable certainty from the roentgenogram in the 
typical case, but with atypical tumors and unusual sites 
of location the roentgenographic examination is not 
sufficient to insure accuracy of diagnosis. Five cases 
presenting atypical findings are presented. In one the 
appearance suggested the possibility of a metastatic 
lesion. In another the tumor crossed the hip joint to in- 
volve the acetabulum and adjacent bones. In still 
another, elevation of the periosteum and a pathologic 
fracture raised the question of osteogenic sarcoma. Ina 
fourth case the tumor had broken through the articular 
cartilage as well as the cortex of the bone. In one case 
in which the roentgenographic appearance suggested 
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the possibility of giant-cell tumor, a metastatic adeno- 
carcinoma of the rectum was found. A similar case in 
which osteoclastoma was suggested proved to be a 
plasma-cell myeloma. 

Drill biopsy was tried in a small number of cases, and 
reliable results were obtained. It was found that all the 
information obtainable from a large wedge of tissue 
could be had from a small piece. With incisional biopsy, 
there were some cases of infection and sinus develop 
ment. 

Results of treatment are divided into three groups. 
Nine patients were treated by surgery alone; 10 were 
treated surgically, with postoperative roentgen therapy; 
19 received radiation alone. Although the patients 
treated by surgery were those of an earlier period, and 
although the follow-up of patients treated by radiation 
alone is quite short, the authors seem to feel that the re- 
sults of radiotherapy are superior to surgical excision or 
curettage. The technic of radiation treatment involved 
the administration of between 2,000 and 3,000 r gen- 
erated at 200 or 220 kv., with a half-value layer of 1.1 
or 2.1 mm. copper. The period of treatment extended 
over a twenty- to thirty-day interval. A second course 
was usually given after about three months. 

The authors state that malignant degeneration 
occurred more frequently in those cases treated by 
curettage and radiotherapy than in those treated by 
radiotherapy alone. In cases treated with radium 
needles and radon seeds there was a tendency to the de- 
velopment of sinus tracts. 

Twenty-three illustrations, including 18 roentgeno- 
grams. Joun R. Hopcson, M.D. 

The Mayo Clinic 


Chondroblastic Tumors of Bone: Benign and Malig- 
nant. Murray M. Copeland and Charles F. Geschick- 
ter. Ann. Surg. 129: 724-733, May 1949. 

The tumors here discussed have, in other earlier re- 
ports, been termed variously cartilaginous growths, 
malignant variants of giant-cell tumor, etc. The 
authors propose the designation chondroblastic tumors 
of bone, since the origin is from a proliferation of 
cartilage at the epiphyseal line, at or near puberty. 
The basis of this report is a survey and follow-up of a 
series of 25 patients ranging in age from ten to twenty- 
four years. 

The predominant location of the tumors is in the ends 
of the long bones about the knee joint and in the upper 
humerus. They grow from the epiphyseal line chiefly 
along the shaft but may also invade the epiphysis. 
Symptoms of pain, tenderness, swelling, and lameness 
are characteristic. Occasionally effusion, and rarely 
pathologic fracture, may occur. 

The roentgenologic features of these tumors are 
fairly distinctive. They produce rarefaction in the can- 
cellous bone, extend on either side of the epiphyseal line 
and provoke an overlying periosteal reaction, usually 
along a single margin of the bone. While the tumor is 
predominantly central in location, there is usually an 
escape beyond the cortex into the subperiosteal region, 
particularly near the epiphyseal line, and in such in- 
stances the periosteum is elevated, and bone formation 
from its inner side is noticeably lacking. 

Only by microscopic examination can the distinction 
between benign and malignant forms of the tumor be 
made. In the benign growths the nuclei of the chondro- 
blasts are uniformly small; the cytoplasm is moderate 
in amount, stains faintly, and is ill-defined in its mark- 


ings. The hyaline matrix is not abundant but infiltrates 
in fine strands with well defined reticular fibers. Calci- 
fication is usually confined to the matrix. In the 
malignant variety, the nuclei of the chondroblasts are 
frequently large, bizarre in shape, and variable in stain- 
ing reactions. Mitotic figures are frequent, and calcifi- 
cation is not confined to the matrix but overlaps the 
cellular elements. Solid islands of chondroblasts occur 
with little or no hyaline matrix. 

In the authors’ series, benign and malignant tumors 
occurred in a ratio of 2:3. They recommend curettage, 
or curettage and irradiation, initially, until sections are 
studied by a competent bone pathologist, with resection 
or amputation only if the growth is proved malignant. 

Seven illustrations, including 2 roentgenograms: | 
table ALLIE WOOLFOLK, M.D. 

Baton Rouge, La. 


Primary Hyperparathyroidism with Parathyroid 
Adenoma. Report of a Case. David V. Elconin and 
Joseph R. Stone. Wisconsin M. J. 48: 413-417, May 
1949. ; 

A case is reported, characterized by hypercalcemia, 
hypophosphatemia, increased serum acid and alka- 
line phosphatase, generalized skeletal decalcification, 
increased urinary calcium excretion, urinary and biliary 
calculi, and a palpable tumor in the region of the left 
lateral lobe of the thyroid gland. 

The principal x-ray findings were those of skeletal 
decalcification. Cystic areas were present in the skull, 
ribs, shafts of all the long bones, phalanges, and patella, 
and several pathologic fractures were noted. Biliary 
and renal calculi were demonstrated. The tumor mass 
in the neck was large enough to produce demonstrable 
tracheal compression. 

Following removal of the parathyroid adenoma, re- 
versal of the calcium metabolism to normal was noted, 
as well as prompt recalcification of the skeletal struc- 
tures and healing of the fractures. 

Nine illustrations, including 5 roentgenograms. 

HERBERT D. KERMAN, M.D 
University of Louisville 


Scoliosis with Paraplegia. K. G. McKenzie and 
F. P. Dewar. J. Bone & Joint Surg. 31-B: 162-174, 
May 1949 

Scoliosis with paraplegia is very rare. This article isa 
review of 41 cases, of which 5 are those of the authors. 
In all but 8 cases the onset of neurologic symptoms 
occurred between the ages of twelve and nineteen years. 
The level of cord damage in almost all instances corre- 
sponded to the apex of the deformity. 

Of the authors’ 5 cases, one is described in detail. 
The paraplegia in this 16-year-old boy was due to a 
membranous band stretched tightly over the dural 
canal. The band was removed, and gradual but pro- 
gressive improvement ensued, with return of sensory 
and motor function. One case was found to be due to 
syringomyelia. In the other 3 cases the paraplegia 
was markedly improved by opening the dura at the site 
of the scoliosis and decompressing the cord. 

Roentgenographically almost without exception, both 
in the cases from the literature and in the authors’ 
experience, the paraplegia was associated with severe 
deformity, and in those cases examined by myelography 
there was clear evidence of compression of the cord 
near the apex of the curve. The authors feel that most 
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of the cases are congenital in origin. The second largest 
group is idiopathic, and a few cases have been associated 
with rickets, infantile paralysis, and neurofibromatosis 
of bone. 

The operative procedure is laminectomy with opening 
of the dura oulthe convex side of the curve. Of the 41 
cases reviewed, 24 were treated by laminectomy. In 
15 the results were good and in 3 there was slight im- 
provement. Three patients were not improved at all, 
and 3 died. The authors analyze those cases in which 
poor results were obtained. They do not believe that 
spinal fusion should be done at the same time as de- 
compression, since it increases the possibility of hema- 
toma. It is probably not necessary even at a later 
date 

Adequate records could not be obtained to compare 
the surgical method of treatment with conservative 
measures. Of the 24 patients treated conservatively, 11 
were improved, in 1 there was temporary arrest of the 
progress of the paralysis, and in 12 cases there was no 
change at all. The authors feel that in most cases 
laminectomy is advisable and that it should not be de- 
layed too long 

In the 24 cases treated surgically, with 3 exceptions, 
2 of which are referred to above, the cause of paraplegia 
was found to be the combination of a tightly stretched 
dura and a sharply angulated spinal canal. It seems 
probable that in these rare cases of scoliosis with para- 
plegia the factors which precipitate paralysis are the 
rapid growth of the spinal column together with the in- 
ability of a tight dura to accommodate itself to such 
growth 

Eighteen illustrations, including 10 roentgenograms; 
1 table. Joun R. Hopcson, M.D. 

The Mayo Clinic 


Rheumatoid Spondylitis: Its Early Diagnostic 
Features and Management. Richard Z. Query, Jr. 
J. A. M. A. 139: 692-697, March 12, 1949. 

Rheumatoid spondylitis (the name preferred to many 
others for the disease ) is a commonly encountered cause 
of backache, particularly among males in the second and 
third decades of life. It isa chronic, usually progressive, 
inflammatory disease of unknown origin of the synovial 
joints of the spine and adjacent soft tissues. It almost 
always begins in the sacroiliac joints and usually pro- 
gresses to involve the facet or apophyseal joints of the 
lumbar, thoracic, and cervical regions. The pathologic 
changes consist of synovitis, chondritis, juxta-articular 
osteitis, and ankylosis. There are painfui spasms and 
contractures in the paravertebral muscles. Calcific and 
later osseous changes develop in the paraspinal liga- 
ments. Secondary demineralization of vertebral bodies 
is common but the intervertebral disks are not affected. 

The initial complaint is that of aching, soreness, and 
stiffness of the lower back, usually worse after a period 
of rest. The symptoms are aggravated by inclement 
weather and often remissions occur during hot dry 
months. As the disease progresses, the symptoms be- 
come more persistent until years later, when the 
process is ‘burned out.” Initially, the lower part of the 
back becomes less mobile and the patient cannot bend 
forward as readily as previously. There is flattening of 

the lumbar curve and tenderness to pressure over the in- 
volved joints. Thoracic kyphosis, flattening of the 
chest, forward curvature of the neck and fixation of the 
head and spine follow in the order given. 

Radiographically, the first changes are noted in the 
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sacroiliac joints and are usually bilateral, but may be 
more pronounced on one side than the other. Blurring 
or haziness of the margins is followed by an irregular 
mottled and serrated appearance. The juxta-articular 
portions of the ilium and sacrum often show increased 
density, spotty osteoporosis, or both. Later complete 
ankylosis of the joints occurs. The changes in the 
apophyseal joints are less definite and much more difh 
cult to demonstrate from a technical standpoint. They 
are often limited to one or a few joints and are similar in 
appearance to the sacroiliac lesions. As the disease pro 
gresses, calcification and ossification of the paraspinal 
ligaments occur, producing the typical ‘“‘bamboo spine”’ 
Elevation of the sedimentation rate occurs in about 80 
per cent of cases and is regarded as evidence of activity 
of the process. In about 40 per cent, there is increase 
in the total protein content of the spinal fluid. Other 
laboratory findings are usually non-contributory 
There is no known specific therapy for this disease 
Roentgen therapy has proved of help in many cases 
In two groups in which good results were reported, the 
factors were as follows: 200 kv., with 0.5 mm. Cu and 
1.0 mm. Al filtration, in dosages of 200 r (in air) per 
portal every other day for three doses. The usual field 
was 10 & 15cm. for the lumbosacral region and 8 K 20 
cm.above this. This series is repeated twice at intervals 
of thirty to forty-five days. The radiation should be 
directed at the areas symptomatically involved and not 
confined to those where definite changes can be shown 
radiographically. If recrudescences occur, additional 
irradiation is indicated. It has not been entirely proved 
whether or not roentgen therapy produces an actual al- 
teration in the course of the disease, but it certainly has 
beneficial analgesic effects 
Benefit is also gained from simple postural exercises, 
proper rest and food, a firm bed with support for the 
lumbar and cervical portions of the spine, salicylates, 
heat, and massage. The use of spinal braces is reserved 
for patients with advanced spinal deformities 
In a small series of cases the author found an un- 
usually large number of females—12 of 32 patients 
Four roentgenograms; 2 photographs 
BERNARD S. KALAYJIAN, M.D 
Detroit, Mich 


Significance of Congenital Lumbo-Sacral Abnormali- 
ties. H. W. Gillespie. Brit. J. Radiol. 22: 270-275, 
May 1949 

A study was made of a series of 500 cases in which 
laminectomy was done for disk protrusion to determine 
the frequency of associated congenital lumbosacral 
anomalies. Single disk protrusions were present in 88 
per cent of the series and double protrusions in 9.8 per 
cent. Five hundred supposedly normal spines were also 
studied. 

The incidence of anomalies in the two series was as 
follows: 


Sacralization or lumbarization of the fifth lumbar 
vertebra (transitional lumbosacral vertebra ) 


Laminectomy series 16.4% 

Normal series......... 3.29 
Sixth lumbar vertebra 

Laminectomy series 6.2% 

Normal series... . 1.8% 
Spina bifida 

Laminectomy series 18.2% 

Normal series ; 4.89, 
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When these figures are corrected to allow for the 
occurrence of more than one anomaly in a single spine, 
it is found that 34.2 per cent of the laminectomy series 
showed congenital spinal instability as compared with 
8.8 per cent of the control series. Spondylolytic con- 


ditions were not included in the study. 


The relatively higher incidence of abnormalities in 
the patients having protruded disks suggests that such 


anomalies predispose to herniation. 
One table SypNEY J. HAWLEy, M.D. 
Seattle, Wash. 


Etiology, Roentgenology and Therapy of Transforma- 
tion Zones. J. Heidenhoffer. Fortschr. a. d. Geb. d. 
Roéntgenstrahlen vereinigt mit R6ntgenpraxis 71: 


287-303, 1949. (In German) 


The etiology of transformation zones of bone is dis- 
cussed and attention is called to their occurrence in 
patients whose case histories preclude the assumption 
of a static or mechanical etiology. The author observed 
such transformation zones in the pelvis and femur in 5 
women with dysfunction of the ovaries. In these 5 
patients, twenty-eight to thirty-six years of age, the 
occurrence of transformation zones is considered to be 


based on a disturbance of the vitamin-hormone metab- 


olism. Ina support of this contention the author cites 


the fact that rest and vitamin therapy were insufficient 


to bring about relief. Only additional therapy with 


ovarian hormones (Folliculin) accomplished regression 
of the symptoms. 
Sixteen roentgenograms. 
FRIEDRICH ELLINGER, M.D. 
Washington, D. C. 


Symmetrical Transformation Zones (So-called Milk- 
man’s Disease). G. H. Schmitt. Fortschr. a. d. Geb. 
d. R6éntgenstrahlen vereinigt mit Réntgenpraxis 71: 
304-327, 1949. (In German) 

Occurrence of symmetrical transformation zones in 
the pelvis and proximal parts of the femur has been ob- 
served more frequently in Germany during recent 
years. This syndrome was reported as a clinical entity 
by Milkman in 1934 (Am. J. Roentgenol. 32: 622, 1934. 
Abst. in Radiology 25: 513, 1935). The author critically 
analyzes the literature and reports 12 cases which he 
has himself seen. From the accumulated evidence and 
his own experience, he concludes that neither on the 
basis of its clinical course, its roentgen manifestations, 
nor its response to therapy, should the disease be con- 
sidered a clinical entity. Rather it should be grouped 
with the rachitic-osteomalacic osteopathies. Malnu- 
trition is considered the primary etiologic agent and 
vitamin therapy is usually effective. 

Thirty roentgenograms. 

FRIEDRICH ELLINGER, M.D. 
Washington, D. C. 


THE SPINAL CANAL 


Diagnosis of Spinal Meningiomas and Schwannomas 
by Myelography. Ernest H. Wood, Jr. Am. J 
Roentgenol. 61: 683-689, May 1949. 

The findings in 30 cases of intradural spinal meningio- 
mas and schwannomas studied by radiopaque oil myelog- 
raphy are analyzed following surgical and histologic 
verification of the lesions. The two types occurred with 
almost equal frequency and were commoner in women. 


Of the patients with meningioma, 70 per cent were 
women. Sixty-three per cent of the meningiomas were 
located in the thoracic region. Only two meningiomas 
were found in patients under forty, whereas about one- 
half of the schwannomas were seen before that age. 

Every case showed some degree of obstruction to the 
flow of the opaque oil at the upper or lower margin of 
the tumor. The characteristic finding was a sharply 
outlined incomplete concave filling defect in the head of 
the oil column due to its close contact with the tumor 
mass. The defects appeared more to one side or the 
other of the mid-line on the frontal roentgenogram, 
Most lesions were located above the level of the first 
lumbar vertebra, 7.e., the lower end of the cord. In all 
tumors at spinal cord levels the margins of the cord 
were outlined, showing it to be displaced lateralward 
and compressed by the tumor. Six of eight tumors 
located below the cord showed the outline of the spinal 
nerve roots displaced lateralward by the neoplasm. 
In the remaining 2 cases large tumors caused marked 
distortion of the normal structures. 

It is felt that benign extramedullary, intrathecal 
tumors can be diagnosed roentgenologically in about 
every case by these criteria. Differentiation of men- 
ingiomas from schwannomas cannot be done accurately, 
and is not of practical importance. 

Eight roentgenograms. JOHN A. CAMPBELL, M.D. 

Indiana University 


Spinal Extradural Cyst. Henry G. Decker and 
Kenneth E. Livingston. J. Neurosurg. 6: 248-250, 
May 1949 

Spinal extradural cysts are of parasitic, teratomatous, 
congenital, and traumatic origin. The authors report a 
case diagnosed by myelography. A 31-year-old woman 
complained of paresthesia in the right knee and thigh, 
and pain in the right hip. Complete anesthesia was 
found over the right anterior thigh. The right knee 
jerk could not be elicited. Roentgenograms of the 
spine were not remarkable. Myelography revealed an 
extravasation of pantopaque at the level of the 3rd 
lumbar vertebra on the right. At operation an extra- 
dural cyst was found at this point. Removal of the 
cyst was followed by complete relief of the pain. 

Two myelograms. Pau. W. Roman, M.D. 

Baltimore, Md. 


GYNECOLOGY AND OBSTETRICS 


Quadruplet Pregnancy: Diagnosis at Seventeen 
Weeks of Gestation. J. Wiley Hartman, Jr., Frank 
Feightner, and Paul Titus. Am. J. Obst. & Gynec. 57: 
1005-1007, May 1949. 

A case of quadruplet pregnancy, in which roentgen 
demonstration of four fetal skulls and vertebral columns 
made possible a diagnosis at seventeen weeks of gesta- 
tion, is briefly reported. 

Two roentgenograms, 


THE GENITO-URINARY SYSTEM 


Multiple Renal Calculi Demonstrating Stone Level 
Formation. Melville J. Swartz. J. Urol. 61: 853-856, 
May 1949. 

The author records a case of multiple renal calculi in 
which the “‘stone level formation” in a hydronephrotic 
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sac was demonstrable. Cause for the hydronephrosis 
was not apparent. As the patient’s position was 
changed, the stone level shifted. The calculus forma- 
tion, according to the author, was the result of recur- 
rent infection in the presence of ureteropelvic obstruc- 
tion. On the opposite side there was hydronephrosis 
with the presence of aberrant vessels producing uretero- 
pelvic obstruction, but no calculi were present. 
The patient gave no history suggestive of any symp- 
toms referable to the kidneys or bladder. 
Four roentgenograms; 2 photographs. 
Henry C. Biount, Jr., M.D. 
University of Pennsylvania 


Unilateral Polycystic Kidney Disease. Gordon D. 
Oppenheimer and Lester Narins. J. Urol. 61: 866-869, 
May 1949. 

A case of unilateral polycystic kidney with contra- 
lateral hypoplasia is reported. Roentgen examination 
revealed the presence of bilateral hydronephrosis, but 
polycystic kidney was not suspected preoperatively. 
Its presence with hypoplasia of the other kidney was 
observed at operation and later at postmortem examina- 
tion. A review of the literature on unilateral polycystic 
disease of the kidney is given. It is of rare occurrence. 

Two roentgenograms; 1 photograph. 

Henry C. Biount, Jr., M.D. 
University of Pennsylvania 
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Late Renal Changes in Paraplegia: Hydronephrosis 
Due to Vesico-Ureteral Reflux. Herbert S. Talbot and 
R. Carl Bunts. J. Urol. 61: 870-880, May 1949. 

Hydronephrosis and ureterectasis have commonly 
been attributed to mechanical obstruction, infection, or 
to a neurogenic disturbance. The addition of a fourth 
major etiologic factor, vesico-ureteral reflux, is suggested 
on the basis of a two-year study of 331 paraplegic pa- 
tients. Sixteen of these showed bilateral or unilateral 
hydronephrosis with hydroureter but without calculi, 
and with obstruction apparent in only one case. 

Cystograms were obtained in 15 of the patients and 
10 of these showed vesico-ureteral reflux. Cystograms 
of 100 other patients, without hydronephrosis, failed to 
reveal reflux in a single instance. 

The reflux is believed to result in most cases from dis- 
tortion and rigidity of the ureterovesical orifice, and is 
intimately related to cystitis, associated with hyper- 
tonicity and trabeculation. Pressure alone will not 
produce reflux in the absence of such ureteral orifice dis- 
tortion, but may enhance its effect. 

Dilatation of the lower ureter as seen in urograms 
and vesico-ureteral reflux as demonstrated in cysto- 
grams are invaluable early diagnostic signs. Nephros- 
tomy and ureterocystostomy have not led to wholly 
satisfactory results. 

Seventeen roentgenograms. 

ALLAN K. Briney, M.D. 
University of Pennsylvania 


RADIOTHERAPY 


Cancer of the Tongue. A Review of 330 Cases. 
Melvin I. Gibbel, James H. Cross, and Irving M. 
Ariel. Cancer 2: 411-423, May 1949. 

In the sixteen-year period from 1931 to 1946, inclu- 
sive, 368 cancers of the tongue were seen in the Veterans 
Administration Hospital, Hines, Ill., constituting 28.3 
per cent of all intra-oral cancers and 1.8 per cent of all 
cases of cancer admitted in that interval. The present 
report is based upon 330 cases with adequate records. 

Oral and dental sepsis were outstanding predisposing 
features, being noted in 44 and 37 per cent of the cases, 
respectively. There was a history of syphilis in 22 per 
cent, and leukoplakia was observed in 10 per cent. In 
95.7 per cent of the cases the microscopic diagnosis was 
squamous-cell carcinoma, the remainder of the series 
being classed as transitional-cell carcinoma. Cervical 
metastases were present in 68.8 per cent of the patients 
on admission. 

The factors influencing the five-year cure rate are 
tabulated. No difference was found between the figure 
for lesions located in the anterior two-thirds of the 
tongue and that for lesions at the base. 

The survival rates for patients receiving different 
types of therapy are analyzed. One hundred and one 
patients received external irradiation alone, with a five- 
year survival rate of 5.8 per cent. External irradiation 
plus interstitial radon seeds yielded a survival rate of 
6.2 per cent. Many of these patients were treated with 
palliation as the only object. Seven patients with 
small lesions amenable to surgical extirpation were 
treated by surgery alone, and all survived five years. 
Patients treated by surgery plus irradiation also showed 
a higher survival rate than those receiving external 
irradiation alone. No conclusions can be drawn, how- 
ever, from this series as to the most efficacious type of 





therapy. The over-all five-year cure rate was 14.2 per 
cent. 

The treatment of cancer of the tongue revolves 
about one of three major categories: (1) the treatment 
of the primary lesion when no metastases are present; 
(2) the treatment of the primary lesion when cervical 
metastasis has occurred; (3) the treatment of cervical 
metastasis. 

For lesions without cervical metastasis, the authors 
use external irradiation supplemented by interstitial 
radon seeds. Lesions on the anterior two-thirds of the 
tongue are treated perorally with 350 r given daily toa 


dose of about 6,000 r. Lesions of the base are treated 


through two fields, receiving 350 r generated at 200 kv. 
per day until a dose of 3,000 to 4,000 r per field is at- 


tained. This is followed immediately by the insertion 
of radon seeds. 


The authors believe that radical block dissection is 


the treatment of choice for patients having cervical 
metastases in addition to the primary lesion. 


Cervical metastases in which the primary lesion is 


controlled may be treated by radical neck dissection or 
by external irradiation with additional insertion of 
radon seeds. Treatment is given through a small port, 
about 6,000 r generated at 250 kv. being administered 
in a period of three weeks. 


Seventeen illustrations; 8 tables. 
DONALD S. CuILps, Jr., M.D. 
The Mayo Foundation 


Carcinoma of the Cervix. Hugh F. Hare and C. 
Franklin Sornberger. South. M. J. 42: 365-372, May 
1949 

A brief review of the various methods of treatment 
for carcinoma of the cervix is offered. Present 








methods have evolved from a combination of external 
x-irradiation and intracavitary radium treatment. 

A successful outcome in management of this type 
of lesion depends on early treatment before distant 
metastases intervene and upon the delivery of a cancero- 
cidal dose of radiation to all tumor-bearing areas. 
Most failures of treatment may be attributed to inade- 
quate irradiation of all potential tumor areas. The 
problem has resolved itself into how best to attain a 
uniform dosage of from 7,000 to 15,000 gamma roent- 
gens, or their equivalent, to the tumor-bearing area 
without causing excessive injury to normal structures. 
Since the pelvic nodes are involved in about 75 per cent 
of treated cases of carcinoma of the cervix, a satisfac- 
tory percentage of five-year cures can be obtained only 
if a lethal tumor dose reaches these nodes. 

Transvaginal roentgen therapy is another means of 
obtaining uniform dosage throughout the tumor area. 
This method must be supplemented by external roent- 
gen therapy. Erskine (Radiology 46: 458, 1946) has 
shown that transvaginal irradiation permits a 70 per 
cent depth dose at 3 cm. without necrosis of the surface 
of the cervix. 

At the Lahey Clinic (Boston, Mass.) the authors 
have attempted to solve the problem by placing radium 
needles interstitially in the region of the tumor, without 
the use of intracavitary radium. They employ two 
types of needles. The larger needles contain 3 mg. of 
radium distributed uniformly through an active length 
of 48 mm. and filtered through 0.4 mm. of platinum. 
The small needles contain 2 mg. of radium uniformly 
distributed throughout an active length of 32 mm., 
with the same filtration as the larger ones. Needles of 
both sizes have an external diameter of 1.65 mm., a 
trocar point, and an eye for the attachment of a silk 
thread for removal. A minimum of 7,200 gamma r is 
administered to the tumor. In a typical case of Stage I 
or early Stage II lesion, 16 to 25 needles may be used 
for a duration of approximately ninety-six hours. The 
needle implantation is usually preceded by a course of 
external irradiation to four pelvic portals, two anterior 
and two posterior. Daily treatments are given, two 
portals per day, 200 r per portal, to a total of 2,000 r 
(air) per portal. Factors are 200 kv., 20 ma., 1 mm. of 
copper and 1 mm. of aluminum, 50 cm. target-skin 
distance, and 15 cm. cone. 

By this combination of interstitial radium therapy 
and external roentgen irradiation, it is believed that as 
nearly a cancerocidal dose as possible is delivered to all 
tumor-bearing areas, including the pelvic nodes. 
Nearly all Stage I carcinomas of the cervix treated by 
this method obtained a five-year cure, while the results in 
Stages II, III, and IV are said tocompare favorably with 
the published results of other methods. 

Nine roentgenograms; 3 tables. 

ROBERT H. LEAMING. M. D. 
Jefferson Medical College 





Carcinoma of the Cervix. Louis J. Levinson, William 
M. Brams, and B. Levinstone. J. M. Soc. New Jersey 
46: 234-237, May 1949. 

This report is part of a Tumor Conference at the 
Beth Israel Hospital, Newark, N. J. Levinson’s dis- 
cussion of the radiation aspects is based on a three- 
year follow-up of 60 consecutive cases of carcinoma of 
the cervix treated during a six-year period ending in 
1944. In these cases a combination of radium and x- 
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rays was used. Roentgen irradiation was given in 
doses of 2,000 r (in air) to each of four pelvic portals jn 
twenty-four days. After the completion of the roent- 
gen therapy, the patient was admitted for radium in- 
sertion within two weeks, the average dose of radium 
being between 6,500 and 7,000 mg. hr. (4,000 intra- 
uterine and 3,000 by vaginal colpostat ) delivered over a 
period of four days. The over-all three-year survival 
rate was 38.3 per cent. In Stages I and II the rate was 
53.3 per cent and in Stages III and IV it was 21.7 per 
cent. 

The status of surgery in the treatment of carcinoma 
of the cervix is discussed by Brams. While surgery 
may be beneficial in a small percentage of cases, the 
authors believe, with Crossen, that “with irradiation 
the patient is given a better chance of cure with much 
less risk in all stages.”’ 

One table. DONALD S. Curtps, Jr., M. D. 

The Mayo Foundation 


Carcinoma of the Cervix Concomitant with Preg- 
nancy. Marvin G. Sadugor, James P. Palmer, and 
Melvin C. Reinhard. Am. J. Obst. & Gynec. 57: 933- 
938, May 1949. 

Carcinoma of the cervix concomitant with preg- 
nancy is rare. However, it must be borne in mind as a 
possibility when painless bleeding occurs in a pregnant 
woman. 

The authors reviewed 4,652 cases of cervical cancer 
seen during the years 1917 to 1947; 2.6 per cent of the 
patients were pregnant or had been pregnant within 
one year prior to hospital admission. Approximately 
22 per cent of the cases occurred before the age of 
thirty, 62 per cent between thirty and forty, and 15 per 
cent after forty. In only 11.2 per cent of the cases did 
the carcinoma occur in the first pregnancy. In about 
60 per cent the diagnosis was made in the last trimester. 
Of the 39 patients in whom diagnosis was made in the 
first trimester, 22 per cent were alive five years follow- 
ing treatment without evidence of disease; the five- 
year survival figure for the 73 cases diagnosed in the 
last trimester was 26.5 per cent. There were no five- 
year survivals without disease in the group of 11 cases 
diagnosed in the second trimester. 

The initial and most common symptom was painless 
vaginal bleeding (73 per cent of cases). Abnormal 
vaginal discharge (purulent, watery, or bloody) was 
present in 19 per cent of cases. Eight per cent of the 
patients had no symptoms, the disease being discovered 
on routine examination. 

In all except 4 of the cases the tumor was a squamous- 
cell carcinoma. There were 2 adenocarcinomas and 2 
adenoacanthomas. 

Treatment was entirely radiological. The authors 
feel that if the condition is discovered prior to the 
period of certain viability, treatment should be under- 
taken without regard for the fetus; if the diagnosis is 
made after viability is certain, cesarean section without 
hysterectomy followed in ten days to two weeks by 
radiation therapy is the procedure of choice. Spon- 
taneous abortion in the early cases (prior to viability) 
was allowed to occur and usually took place about the 
end of the third week of external radiation. The usual 
treatment consists of x-ray irradiation, 400-500 r to one 
port daily, or 100 to 150 r to each of four ports daily, 
for a total of approximately 4,000 r within forty-five 
days. Immediately following completion of this course, 
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intracavitary radium is given in one period ranging 
from 50 to 100 hours. This plan of treatment delivers 
about 5,000 combined r to a point 5 cm. lateral to the 
cervical canal, which approximates the junction of the 
broad ligaments with the lateral pelvic wall. 

The over-all five-year survival rate in the series 
studied was 26.9 per cent. This figure compares closely 
with the survival rate of a large series of cases of car- 
cinoma of the cervix unassociated with pregnancy. 

Two tables. HARVEY J. THOMPSON, JR., M.D. 

Jefferson Medical College 


Renal Neoplasms; Report of Successful Treatment 
by Prolonged Preoperative Deep X-ray Therapy. Eli 
A. Miller. Urol. & Cutan. Rev. 53: 193-199, April 
1949 

The author presents the outstanding features of neo- 
plastic disease of the kidney and reports a case in which 
prolonged preoperative irradiation, nephrectomy, and 
postoperative irradiation were followed by an excellent 
result. The diagnosis was made by retrograde pyelog- 
raphy, and the patient was referred to Dr. Henri 
Coutard for x-ray therapy without previous surgery. 
Two series of irradiation were administered—Jan. 6-16 
and Jan. 20-29, 1943. The technical factors are given 
as 400 kv. and 4.0 mm. Cu filter, and the total dose as 
7,000 r to an anterior and posterior field. [The size of 
the fields is not given, and it is not stated whether the 
7,000 r represents the dose in air or to the skin.] The 
patient felt in excellent health for almost six months, 
when hematuria and weight loss recurred. A second 
course of x-ray therapy was administered, but only 
slight improvement occurred. Nephrectomy was then 
performed (November 1943), followed by another 
series of x-ray therapy, Dec. 6-18, 1943. The patient 
was alive and well six years later, without roentgen 
evidence of disease. The microscopic diagnosis was 
anaplastic carcinoma of the kidney. 

Five roentgenograms; 7 photomicrographs. 

Maurice D. Sacus, M.D. 
Cleveland, Ohio 


Congenital Sarcoma. M. L. Dreyfuss. J. Pediat. 
34: 583-587, May 1949. 

The author reports a case of congenital sarcoma of the 
foot and presents a tabulation of the reported cases of 
congenital sarcoma based upon Wells’ report (Arch. 
Path. 30: 535, 1940), with the addition of the present 
case and one other not included by Wells (Pack and 
Anglem: J. Pediat. 15: 372, 1939). 

Analysis of all reported cases shows that congenital 
sarcoma of the extremities has a surprisingly good 
prognosis. Treatment is surgical. Amputation at the 
lowest possible level appears to be the most sensible ap- 
proach. Radiation is no substitute for surgery but its 
possibilities cannot be fairly judged at this time. Con- 
genital sarcoma in locations other than the extremities 
has a much graver prognosis. Surgical treatment is 
usually impractical or ineffective. Radiotherapy is 
considered preferable in this group whenever complete 
removal is impossible. 

Two photomicrographs; 1 table. 


Rhabdomyosarcoma: Its Dissemination and Re- 
Sponse to Radiation. Jeffery P. Moore. Virginia M. 
Monthly 76: 234-238, May 1949. 

Rhabdomyosarcoma has been reported in very young 
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infants but is more common in adults. It may arise in 
the skeletal muscles, the urinary bladder, the respira- 
tory tract, the alimentary tract, or even in the brain 
Its incidence is high enough that it should be con- 
sidered in every case of growing tumor of the soft tis- 
sues. The patient usually seeks medical advice because 
a palpable tumor in the soft tissues, inactive for months, 
begins to grow rather rapidly. The tumor is usually 
firm, nodular, and freely movable. Later there is dis- 
semination to the regional nodes, the lungs, and distant 
sites of muscle tissue. The metastases may or may not 
be similar in appearance to the original tumor 

Microscopically, the pattern is varied—from cells re- 
sembling primitive embryonal myeloblasts to cells of 
adult type with all possible variations and combina- 
tions. Characteristic sections show strap or ribbon 
cells, ‘“‘squash”’ cells, and giant cells. Cross striations 
may or may not be present; longitudinal myofibrils are 
more often seen. 

The author reports 4 proved cases, in males from 18 
to 54 years of age. The tumor sites were, respectively, 
the posterior aspect of the arm, the posterior inner as- 
pect of the thigh, the right temple, and the right axilla. 
Following removal of the tumor, radiation therapy was 
given in divided doses for totals varying from 1,500 to 
9,000 r to the primary site and to metastases. Two of 
the patients lived less than one year; one lived thirty- 
four months; one was still living at the time of the re- 
port, ten months after therapy, with evidence of 
disease. Destruction of tumor cells was demonstrated 
microscopically in one of the cases that came to autopsy. 
The clinical and microscopic results indicate a good, 
though temporary, response to intensive roentgen 
therapy. 

Six photomicrographs. 

BERNARD S. KALAYJIAN, M.D. 
Detroit, Mich. 


Hemangioma of the Liver. Report of a Case. John 
G. Riddler and Gordon F. Madding. Surgery 25: 
744-748, May 1949. 

A case of hemangioma of the liver successfully treated 
with irradiation is presented. The patient was a 60- 
year-old woman with hypertension and a palpable ab- 
dominal mass. At laparotomy the tumor was con- 
sidered too large for resection. A biopsy specimen 
was removed and microscopic examination showed 
benign cavernous hemangioma. Beginning on the 
twenty-first postoperative day and during the subse- 
quent four months a tumor dose of 6,860 r was given 
through anteroposterior, postero-anterior, and lateral 
ports, at 200 kv., 50 cm. distance, with a Thoraeus 
filter. The tumor regressed slowly, and considerable 
improvement in the digestive symptoms occurred 
Sixteen months after initiation of irradiation, which was 
the latest follow-up reported, the patient was doing 
well and the tumor had shrunk to one-third to one- 
fourth of its original size. 

The case is of interest, also, because of the use of gel 
foam as a hemostatic following the original operative 
procedure. This is believed to be the first reported use 
of gel foam in controlling bleeding from a liver heman- 
gioma biopsy site, and its further use is recommended. 

The authors cite other cases from the literature in 
which benign hemangioma of the liver responded to 
roentgen therapy. 

Two illustrations. 


R. R. Surratt, M.D. 
Baton Rouge, La. 
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Osteogenic Sarcoma—Along What Lines Should It Be 
Treated? Erik Poppe. Acta radiol. 31: 335-341, April 
30, 1949. 

In 1942 Eker and Poppe published a report (Acta 
radiol. 23: 387, 1942) on 42 cases of bone sarcoma 
treated at the Norwegian Radium Hospital. Twenty- 
two of the cases belonged to the osteogenic series. Of 
that group, 3 patients were alive and free from symp- 
toms more than five years after treatment. One of 
these had been treated by irradiation followed by am- 
putation; one by curettage of the tumor followed by 
irradiation; and the third by irradiation alone. 

For the present study, Poppe has collected the 
material of bone sarcoma from the surgical departments 
of the University Hospital of Oslo in the ten-year 
period from 1934 to 1943, in the hope of obtaining an 
impression of the results of the treatment, which was 
principally surgical. Twenty cases of the osteogenic 
type were collected. Fourteen patients were treated 
by amputation, one of whom survived ten years after an 
amputation of the femur; the other 13 are dead. Four 
of the 20 cases were inoperable, either because of the 
site of the primary tumor or because of lung metas- 
tases, and were subjected to palliative irradiation 
therapy. One patient refused amputation and re- 
turned home without therapy. Another patient who 
was subjected to irradiation only is alive after ten 
years, though she has a radiation necrosis of the bone 
with a pathological fracture in the irradiated limb. 
The average survival for patients treated by radical 
operation was 9.9 months; for those receiving no ther- 
apy and no palliative irradiation it was 10.6 months. 

The author cites Ferguson’s arguments for ‘‘late’”’ 
amputation as compared to “early’’ amputation (J. 
Bone & Joint Surg 22: 92, 1940). ‘‘Late’’ amputation 
is recommended on the theory that at that time tumor 
cells are not as likely to be in the circulation, whereas 
in “‘early’’ amputation many undifferentiated cells with 
great mitotic activity pass into the blood stream. With 
surgery there is severe trauma and metastases are ex- 
plained by the entrance of tumor cells into the blood 
circulation at that time. The lines of therapy recom- 
mended by Ferguson are enumerated, namely, that 
amputation should not be undertaken at an early 
stage but should be performed in a “quiet phase”’ 
of the disease, which clinically is at least six months 
after the onset of symptoms and at a time when the 
sedimentation rate and the temperature show a de- 
creasing tendency. In addition there should be no in- 
crease in the subjective symptoms or, objectively, no 
loss of weight. He also recommends preoperative ir- 
radiation, or resection of the tumor followed by irradia- 
tion. In either case amputation is performed after- 
ward. 

In the present series ‘early’? amputation was done. 
The author concludes that the results are obviously not 
good, no better than with other methods. He believes 
that preoperative irradiation or local operation before 
amputation will yield more favorable results. 

Three roentgenograms; 1 table. 

NORMAN GLAZER, M.D. 
Cleveland City Hospital 


Frank 
Bone & Joint Surg. 31-B: 268-280, May 


Treatment of Osteoclastoma by Radiation. 
Ellis. J. 
1949. 

The author discusses briefly the theories of origin of 
osteoclastoma and the diagnosis. 


Differentiation from 
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bone cyst is discussed with respect to age incidence, site, 
histology, and radiographic appearance. 

The radiation treatment in most of the series of 26 
cases reported here from the London Hospital consisted 
in the administration of 3,000 r on alternate days over a 
period of three weeks. Larger doses are probably un- 
necessary, and some tumors have been successfully 
treated with as little as 1,500 r. Radium needles seem 
to produce no better results than roentgen-ray treat- 
ment, and they may cause trouble. ‘ 

The author suggests that the mode of action of the 
irradiation is probably through enzyme modifications 
which alter the form of activity of the cells so that a 
predominantly osteolytic process is replaced by a proc- 
ess of new bone formation. 

Of the 26 cases treated with irradiation, 5 are ex- 
cluded from the summary of results because of uncer- 
tainty as to the diagnosis. In 4 cases the period of 
follow-up was very short. In all cases the results of 
treatment were good, comparing favorably with pre- 
vious reports of the treatment of osteoclastoma by ir- 
radiation. Twenty-one cases are presented with per- 
tinent details in abstract form. 

The author feels that although apparent extension of 
the growth may occur after irradiation, it is not the 
usual finding, and that, if it is observed, it should not be 
regarded an indication for surgical intervention. Re- 
calcification follows within two or three years 

It has been suggested that radiation may cause 
malignant degeneration of giant-cell tumors. The 
author feels that when this is suspected it is probable 
that the tumor has been malignant from the start and in 
discussion of this point suggests that the evidence for 
malignant degeneration secondary to radiation is not 
convincing. 

The effect of radiation on epiphyseal growth must be 
borne in mind but there is ‘‘no clear evidence that 
radiation in the dosage commonly employed gives rise 
to significant growth change in the human being, and in 
a wide personal experience of treatment by radiation 
there has been no case in which such an effect was ob- 
served.” 

Eighteen roentgenograms; 1 table. 

J. R. Hopcson, M.D. 
The Mayo Clinic 


Treatment of Giant-Cell Tumours of Bone, with a 
Review of Twenty-five Cases. T. M. Prossor. J. Bone & 
Joint Surg. 31-B: 241-251, May 1949. 

This paper presents a review of 25 cases of giant-cell 
tumor of bone treated at Westminster Hospital, 
London, by curettage and roentgen or radium therapy. 
The sex incidence in the series is about equal; the 
greatest number of cases occurred between twenty-five 
and thirty-five years of age. In the roentgenogram the 
epiphyseal or juxta-epiphyseal region is expanded by a 
destructive multilocular cystic appearing lesion with a 
thin cortical shell, which is usually continuous but 
may be broken. The joint is seldom involved. 

It is sometimes difficult to differentiate giant-cell 
tumor from osteolytic osteogenic sarcoma, metastatic 
carcinoma, or solitary plasmocytoma, and biopsy may 
then be necessary. Simple bone cysts occur in the 
metaphysis at an earlier age than giant-cell tumors, and 
as growth proceeds, they become displaced down the 
shaft. 

The tumors are soft, red brown in color, resembling 
vascular granulation tissue, and the line of demarcation 
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from the normal shaft of the bone is sharp and clearly 
defined. 

Benign giant-cell tumors can be cured with the 
greatest speed and certainty by excision, and this is 
probably the treatment of choice in such sites as the 
head of the fibula, lower end of ulna, ribs, clavicle and 
patella. In other regions, where surgical treatment is 
made difficult because of proximity to joints, curettage 
and filling of the cavity with bone chips has been widely 
used. This procedure, however, has been followed by 
local recurrence in a considerable number of cases; 
5 of the 25 cases in this series are examples of this con- 
dition. 

The author believes that irradiation alone is the 
treatment of preference. The only criticism of the pro- 
cedure is the time required for healing and consolidation 
of the bone. Some authors (Kolodny) feel that recur- 
rence after curettage does not respond well to irradia- 
tion. This does not seem to have been true in the 
majority of the cases of recurrence treated by the 
present writer. 

The author emphasizes that if irradiation is delivered 
to the tumor too quickly, or if too great a dose is given, 
the tumor at first increases in size, the shell of bone be- 
comes thinner, and the overlying skin becomes red, 
edematous, hot, and tender. This may be avoided if an 
appropriate dose of irradiation is given and if the rate of 
dosage is carefully controlled. 

Four illustrations, including 2 roentgenograms; 1 
table Joun R. Hopcson, M.D. 

The Mayo Clinic 


Radium Therapy for Lymphoid Hyperplasia of the 
Nasopharynx. George N. Thrift. Virginia M. Monthly 
76: 239-242, May 1949. 

Another report on radium therapy of excessive 
lymphoid tissue in the nasopharynx is added to the 
many currently appearing in the medical literature. 
The author’s series numbers 65 cases, in 32 of which 
clinical treatment was completed. Objectively 80 to 85 
per cent were improved and subjectively 70 to 75 per 
cent. A disappointing feature was the slow response of 
children to the treatment. This the author attributes 
to the selection of cases with too much lymphoid tissue 
in the nasopharynx. In such cases he believes that 
adenoidectomy should precede the use of the radium 
applicator. 

Eight audiograms. 


Radiation Therapy for Conductive Deafness. Report 
of Results and Discussion of Roentgen and Radium 
Irradiation. Harry C. Rosenberger. Arch. Otolaryng. 
49: 504-510, May 1949. 

The value of radiation therapy for conductive deaf- 
ness is again reported. The advantages and dis- 
advantages of the radium applicator and of roentgen 
irradiation are clearly presented. The author prefers 
roentgen therapy because it covers a larger field and 
lessens the possibility of misapplication or misdirection 
of the radiation. Its application to children is also less 
fraught with strife and combat. 

Twenty-one children were treated by this method, 
after being carefully selected on the basis of history, 
examination, and failure to improve after standard 
otologic treatment. One-third of these patients showed 


a significant improvement of hearing. 
PauL W. Roman, M.D. 
Baltimore, Md. 
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Ringworm of the Scalp. Treatment by X-Ray Epila- 
tion Without Subsequent Local Application. F. L. 
Lydon, T. Stephanides, and T. M. Robb. Brit. M. J. 
1; 523-524, March 26, 1949. 

A review, after an interval of eight to twenty-four 
months, of 103 consecutive cases of tinea capitis 
treated solely by x-ray epilation showed that local 
application of fungicides is unnecessary—at least in 
cases of M. audouini infection. Epilation was carried 
out by the four-field technic (four main fields and one 
subsidiary field), with the following factors: 100 kv.p., 
half-value layer 1.6 mm. aluminum, 7 ma., primary volt 
reading 75 v. (selector switch—high ), focal skin distance 
19.5cm. Open field 16.6 in. (42 cm.) in diameter. The 
skin dose to the four main fields was 500 r (back-scatter 
factor, 1.24), and to the subsidiary field, 124 to 160 r 
according to the size of the patient's head, the average 
being 142 r. In very small children this, of course, is 
omitted. 


Role of Nitrogen Mustard (HN2) as a Systemic Ad- 
junct to the Radiation Therapy of Certain Malignant 
Diseases. Bernard Roswit and Gustave Kaplan. Am 
J. Roentgenol. 61: 626-636, May 1949. 

When, in the course of the treatment of Hodgkin's 
disease, lymphosarcoma and chronic leukemias, radio- 
resistance, advanced generalized disease, and/or severe 
constitutional symptoms develop, a systemic adjunct to 
radiotherapy would be most welcome. Nitrogen mus- 
tard (HN2) is such anadjunct. This substance does not 
destroy tumor cells completely but does decrease cellu- 
larity. Its use is contraindicated in the presence of 
severe leukopenia or thrombocytopenia, direct evidence 
of progressive and severe bone marrow depression, and a 
tendency to bleeding. 

The clinical material upon which the present report is 
based included 87 cases, covering a variety of malignant 
diseases receiving irradiation therapy, chiefly those 
mentioned above and bronchogenic carcinoma. The 
dose of nitrogen mustard was 0.1 mg. per kilogram of 
body weight once daily for four days. The course could 
be repeated after an interval of four weeks, but no 
patient received more than five courses, i.e., 2.0 mg. per 
kilogram of body weight. 

Gastro-intestinal reactions were encountered in the 
majority of cases. Local necrosis occurred occasionally. 
Hemopoietic changes are the most important sign of 
generalized systemic reaction. Sixty-five per cent of the 
patients exhibited leukopenia after the first course, and 
subsequent courses increased this action, but the leuko- 
cyte count usually returned to normal in four weeks. 

The most favorable results were obtained in Hodg- 
kin’s disease, 85 per cent remissions lasting an average 
of seven weeks. Of 13 cases receiving a second course, 
61 per cent responded favorably. Favorable results also 
occurred in some cases of lymphosarcoma, chronic 
leukemia, mycosis fungoides, and bronchogenic car- 
cinoma. 

Ten roentgenograms; 4 photographs; 4 tables. 

J. G. Lorman, M.D. 
Indiana University 


Rotational Roentgen Therapy in the Horizontal 
Plane. Part I: General Considerations and Clinical 
Aspect. Anthony Green. Acta radiol. 31: 273-285, 
April 30, 1949. 

The method of rotational roentgen therapy as used at 
the Royal Northern Hospital, London, is explained. A 
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stationary tube is set in an inclined position over the 
patient, the longitudinal axis of the patient is horizon- 
tal, and rotation is in the horizontal plane. Because of 
the physical principles involved, the method is of value 
only when the lesion to be treated approaches the shape 
of a sphere. 

The rotating table designed by the author incor- 
porates sturdiness to prevent tilting by the patient’s 
weight, a smooth and slow rotation of constant rate, and 
protective attachments to insure against injury to the 
patient from the tube or cables. 

Methods of tumor localization are described in de- 
tail. Use is made of inactive radon seeds inserted in the 
tumor when possible. 

In the treatment of pelvic tumors a circular trans- 
parent disk of perspex is used for compression, the disk 
being attached to the table by metal graduated rods so 
that table-disk measurements can be made accurately 
and duplicated with ease on subsequent treatment 
days. 

Dosage is discussed in general terms. The virtues of 
rotational therapy are summarized thus: “It is an 
accurate and precise method of delivering roentgen 
rays with little practical difficulty, it encompasses all 
fundamental principles in radiotherapy, it enables high 
tumour doses to be given, both individual and aggre- 
gate treatments, and the constitutional effects for a 
given tumour dose are less than in other forms of treat- 
ment.” 

The method has been found of particular value in 
carcinoma of the cervix. 

Seven illustrations. RICHARD A. ELMER M.D. 
Cleveland City Hospital 


Rotational Roentgen Therapy in the Horizontal 
Plane. Part II: Practical Application of the Method 
from the Physics Standpoint. W. Alan Jennings. 
Acta radiol. 31: 286-307, April 30, 1949. 

A survey of the various rotation technics which led to 
the adoption of rotation in the horizontal plane is given. 
It is emphasized that no superiority is claimed for the 
latter method over the are technics described but it is 
believed to be better suited to some cases. The size, 
shape, and location of the lesion are the determining 
factors as to whether the method is used, and if the 
treatments are to be directed from both sides of the 
patient or from one side only, as in the case of a rela- 
tively superficial lesion. When therapy is directed from 
one side only, wedge filters are necessary in order to 
irradiate the entire spherical lesion in a homogeneous 
fashion. 

The present technic was developed with realization of 
the primary requirements that (1) the beam must be 
directed accurately and (2) the patient must be com- 
fortable yet well immobilized. The setting of the in- 
clined beam is aided by a flat transparent perspex disk 
which is centered on the patient with the disk center 
over the axis of rotation, the axis passing through the 
lesion. Concentric circles with different radii are in- 
scribed on the disk and these, together with beam 
inclination, form the basis of beam directioning. The 
use of the perspex disk is sufficient also for immobiliza- 
tion of the patient in pelvic treatment. However, when 
other parts are to be treated, such as the thorax, ad- 
ditional methods of immobilization are necessary. For 
this a series of padded plaster shells, shaped either to the 


front or back half of the body, have been devised: these 
have vertical supports which are attached to horizontal 
struts on the flat surface of the table. 

In the consideration of uniformity of dosage to the 
spherical lesion, it can be seen that under static con- 
ditions with use of an inclined beam, the dosage to the 
uppermost portion of the lesion would be much greater 
than the dosage to the lower pole because: (1) the 
upper pole is nearer the target, and (2) the roentgen 
rays which reach the upper pole travel more through 
air, whereas the rays reaching the lower pole travel 
mainly through body tissue. The latter point is rectified 
by inserting a tissue-like wax cone on the perspex disk, 
equalizing the applicator-skin distance. In addition, 
the wax cone provides a nearly flat surface perpendicu- 
lar to the beam, which makes normal isodose charts 
directly applicable. 

The variation of target distance to upper and lower 
portions of the tumor is rectified when opposing fields 
are used, that is, treatment from both sides of the body. 
Alternatively some form of wedge filter may be em- 
ployed which will lead to uniformity of dosage to the 
upper and lower margins of the tumor. However, 
under static conditions there are two objections, 
namely (1) high dosage points on the skin where the 
applicators nearly touch the patient lead to small per- 
centage depth dose, and (2) in one-sided treatments, 
the lateral distribution is poor. 

With rotation, the advantages pointed out with a 
static beam are retained and the objections involved are 
removed by rotating the patient. With wedge filters 
and the inclined beam, there is a reduction of the beam 
intensity, and in order to keep down treatment time as 
far as possible, tube filtration and target-skin distance 
have been decreased, though at a small loss in per- 
centage depth dose. The focal-skin distance described 
is 35 cm. and the filtration 0.25 Cu inherent plus 1 mm. 
Al, with half-value layer 0.5 mm. Cu, at 200 kv. tube 
potential. The dose rates are approximately 20 r per 
minute when no wedge filter is used, and about 10 r per 
minute when a wedge is used. The use of higher 
voltages would help considerably in increasing dosage 
rates, and, in addition, greater target-skin distance and 
filtration would be more practical 

Tube settings are governed by four factors: (1) 
diameter of applicator, (2) inclination of beam, (3) per- 
spex disk radius, and (4) covering of the center of the 
perspex disk which is not being treated, by lead, 
thereby eliminating any possible excessive irradiation at 
the center spot on the skin. 

Theoretical and experimental approaches to the com- 
plex problem of dosage derivation are discussed in de- 
tail. 

Ten illustrations. RICHARD A. Ev_mer, M.D. 

Cleveland City Hospital 


Rotational Roentgen Therapy in the Horizontal 
Plane. Part III: Theoretical Considerations. F. 
Bush. Acta radiol. 31: 308-320, April 30, 1949. 

An account of the theoretical considerations of calcu- 
lation of dosage rate, volume of tissue irradiated, uni- 
formity of dose, conditions for maximum percentage 
depth dose and integral dose in rotational therapy as 
described in the two preceding abstracts is given. 

Nine illustrations. Ricuarp A. Evmer, M.D. 

Cleveland City Hospital 
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Techniques for Application of the Betatron to Medical 
Therapy, with Report of One Case. H. Quastler, G. D. 
Adams, G. M. Almy, S. M. Dancoff, A. O. Hanson, D. 
W. Kerst, H. W. Koch, L. H. Lanzl, L. S. Laughlin, 
D. E. Riesen, C. S. Robinson, Jr., V. T. Austin, T. G. 
Kerley, E. F. Lanzl, G. Y. McClure, E. A. Thompson, 
and L. S. Skaggs. Am. J. Roentgenol. 61: 591-625, 
May 1949. 

This paper reports what is believed to be the first case 
treated with 20,000,000-volt roentgen rays from the 
betatron. The patient was a man with a malignant 
brain tumor. He had been operated upon and had 
received conventional radiotherapy without success 

The possibility of unexpected biological effects with 
the betatron is considered, and it is shown that such 
effects are less likely to occur with high-energy roentgen 
rays than with heavy particles, namely, neutrons. 
Another possible risk is that of delivering high doses to 
large depth areas. 

In measuring doses of high-energy roentgen rays with 
thimble chambers, it is necessary to surround the wall 
with 10 cm. thickness of a material whose density is 
similar to that of tissue. There is, however, no difficulty 
in measuring tissue dosage. It is possible to convert 
betatron dosage as read with a Victoreen dosimeter 
into doses of conventional rays which produce the same 
effect with respect to the given biological test reaction. 
The unit of dose measure used was called the r.e.b.a., 
roentgen equivalent by bio-assay. 

With high-energy roentgen rays, the Compton effect 
is a dominant factor, and as a consequence the tissue 
dose increases from the surface to a maximum at a 
depth of from 2 to 6 cm. Beyond that the dose de- 
creases slowly. Another feature to be considered is the 
great penctration of the beam 

A collimator was employed to produce beams of de- 
sired cross-section. These high-energy roentgen rays 
stay sharply collimated in passage through tissue, since 
lateral scatter is small. Because the beam is sharply 
defined, it must be aimed with great accuracy. In ab- 
sorption, secondary electrons are produced, which 
would add considerably to the surface dose. These can 
best be removed by magnetic deflection. 

High-energy roentgen rays have greater intensity in 
the forward direction. Consequently it was necessary 
to design a filter which would give a uniform intensity 

over the entire field. 

A treatment plan was developed which would give 
optimum ratio of dose inside to dose outside the tumor 
By careful measurements on a phantom, 25 fields were 
determined, so distributed as to give a reasonably uni- 
form dose. It is believed that, had better knowledge of 
the tumor location been available, a better distribution 
and selection of fields would have been possible 
Various devices were employed to obtain satisfactory 
positioning of the patient’s head. By actual tests on 
replica heads the treatment plan was evaluated before 
being used. By the particular technic employed, steep 


EFFECTS OF 


Relation of Exit Dose and Other Dosage Factors to 
Roentgen Injuries. June C. Shafer, Carl B. Braestrup, 
and Jerome K. Fisher. Arch. Dermat. & Syph. 59: 
472-481, April 1949. 

In 1944, Andrews, Braestrup, and Heisel published a 
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dosage gradients are achieved. This allows a heavily 
damaged tissue to exist close to one with relatively small 
damage. 

The patient had a hopeless glioblastoma. Because 
of the development of weakness it was not possible to 
deliver the maximum dose intended, and death oc 
curred. It was felt that, had particular information 
been available and higher doses achieved, better tumor 
control might have resulted. 

No further clinical work with the betatron is planned 
at the University of Illinois, from which this report 
comes 

Twenty-four illustrations; 1 table 

JAMES DuRLACHER, M.D 
Indiana University 


Observations on the Ionization Produced by High- 
Voltage Radiation in Moulded Ionization Chambers 
with Walls of Various Effective Atomic Numbers. Sa 
mira M. Aly and C. W. Wilson. Brit. J. Radiol. 22: 
243-254, May 1949. 

Moulded ionization chambers were made of bakelite, 
graphite, and vanadium oxide or cerium oxide in various 
portions, giving an effective atomic number to the 
chamber wall as high as 20.84 

Measurements of wave length by the double-chamber 
method with these moulded wall chambers were found 
to be accurate with wave lengths up to about 0.08 A. 
Errors increase as the wave length increases above this 
point, apparently because of change in the ionization 
component produced by the photo-electrons. With 
electron energies above 170 ekV, photo-electron ioniza- 
tion contribution appears to be complete. 

SypnEyY J. HAwLeEy, M.D. 
Seattle, Wash. 


Precision Wave-Length Measurements of the 1.1 and 
1.3 Mev Lines of Co60 with the Two Meter Focusing 
Curved-Crystal Spectrometer. David A. Lind, J. R 
Brown, and Jesse W. M. DuMond. Physical Rev. 76: 
1838-1843, Dec. 15, 1949. 

Improvements raised limit of the instrument used to 3 
Mev gamma rays. The source width was 0.001 inch, 
strength 50 mc.; the crystal 1 mm. quartz (transmis- 
sion), with 1.7 X 2 inch aperture curved to 196 cm. 
focus; the collimator (Bucky grid) of 24 diecast lead- 
alloy plates 30 inches deep, capable of separating a re 
flected beam as little as 8’ of arc from the transmitted 
beam. Measurement was by a counter with multiple 
lead plates to increase gamma efficiency, surrounded by 
anticoincidence counters to nullify cosmic ray back- 
ground. The two gamma rays from cobalt 60 were 
found to have quantum energies 1.3316 and 1.1715 Mev, 
respectively. To the reviewer the story of precise 
measurement is intriguing. These gamma rays may 
prove important for clinical use (cancer therapy) 

R. R. NEWE.Lt, M.D 
San Francisco, Calif. 


RADIATION 


study of the exit dose in dermatologic roentgen therapy 
(Arch. Dermat. & Syph. 50: 355, 1944. Abst. in Radi- 
ology 45: 317, 1945). This factor was defined as the 
amount of radiation received by the skin opposite an 
irradiated surface. The work suggested that the exit 
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dose was an important reason for the localization of 
radiodermatitis on the middle part of the face, hands, 
and feet following low-voltage roentgen therapy. 

In an attempt to correlate the sites of occurrence of 
radiodermatitis with the exit dose, the records of 160 
patients with late roentgen injuries (111 from the 
Columbia-Presbyterian Medical Center, New York, and 
49 from private dermatologic practice) were reviewed. 

The radiodermatitis occurred in 39 of the 160 patients 
(24.3 per cent) after roentgen therapy for non-dermato- 
logic conditions, such as carcinomas of internal origin. 
Twenty other patients were observed with injuries fol- 
lowing exposure to roentgen rays for diagnostic pur- 
poses, such as fluoroscopy, or as a result of occupation 
(physicians, physicists, etc.). Sixteen others had late 
changes following treatment for hypertrichosis. 

The remaining 85 cases had been treated with roent- 
gen rays for dermatoses (all patients treated for 
cutaneous epitheliomas were excluded). Twenty-nine 
had received roentgen rays or radium on relati\ely 
localized sites for dermatoses in which treatment is 
usually intensive (verruca) or for which there is a 
definite regimen of therapy (tinea capitis); in this 
group it was felt that the exit dose bore no relationship 
to the development of radiodermatitis. This leaves 56 
patients who were treated for dermatoses in which it is 
customary to give unfiltered or lightly filtered low- 
voltage therapy in subfractional or fractional dosage. 
The radiodermatitis was present on the face in 35 of this 
group, on the extremities in 17, and at other sites in 6. 
Roentgen injuries in this small series, therefore, tended 
to appear more frequently on areas in which the exit 
dose is known to be high and where treatment is fre- 
quently administered to both surfaces of an affected 
part. It was impossible to show in these particular 
cases that the exit dose was a factor in the production 
of the radiodermatitis because of the difficulty in ob- 
taining information regarding the amount and quality 
of radiation used. The authors believe, however, that 
neglect in considering the exit dose when treating these 
areas by fractional exposures may be one of the reasons 
for the localization of roentgen injuries on the face and 
extremities. 

Epitheliomas were present in 25 of the 56 patients 
(44.6 per cent). In several instances, lesions of various 
histologic types developed on multiple sites. Epitheli- 
omas occurred on sites other than the face in only 5 
patients. The high incidence of radiodermatitis on the 
face was associated with a high incidence of epithelioma. 
Twenty of the 35 patients with roentgen injuries of the 
face had epitheliomas, chiefly on or about the nose and 
chin. Biopsies of tumors in 16 of these 20 cases revealed 
that in 11 single or multiple basal-cell epitheliomas 
occurred either as the only form of neoplasm or in associ- 
ation with other lesions of the squamous-cell type. 

The experimental studies described in the earlier 
article by Andrews, Braestrup, and Heisel have been 
amplified and tables are now presented which include 
additional technics for use in roentgen therapy of sim- 
ple inflammatory dermatoses. The methods used for 
the exit dose determinations are summarized. 


Multiple Basal Cell Epitheliomas in a Five Year Old 
Child. Isabel M. Scharnagel and George T. Pack. 
Am. J. Dis. Child. 77: 647-651, May 1949. 

A report of several hundred basal-cell epitheliomas in 
a five-year-old child is presented. Shortly after birth, 


the infant had experienced obvious difficulty in breath- 
ing; a diagnosis of enlarged thymus was made, and four 
roentgen treatments were given. The skin over the 
portal of treatment became red and later tanned and 
subsequently numerous miliary, elevated, pigmented 
lesions developed, spreading to the axilla and arms. The 
histologic diagnosis following excision of an area of in- 
volvement was “atrophy of the skin and beginning 
basal-cell epitheliomas.” Multiple-stage surgical re- 
moval of the involved skin areas was done with basal- 

cell epithelioma being found in all the involved areas. 
Basal-cell epitheliomas occur for the most part in 
elderly persons, though, under conditions in which the 
skin is subjected to such irritants as roentgen of 
strong ultraviolet radiation, they have been seen in the 
second and third decades. The occurrence in so younga 

child is unusual. 
Two photographs; 1 photomicrograph 
DONALD S. CuHILps, JR., M.D. 
The Mayo Foundation 


Late Effects of Radium and Plutonium on Bone. 
Margaret A. Bloom and William Bloom. Arch. Path. 
47: 494-511, May 1949. 

The effects of radium and plutonium administered in 
a single small dose two months to a year previously 
were studied in the femurs of about 100 male and female 
mice of the CFI strain and compared with those of un- 
treated controls of the same age kept under identical 
laboratory conditions. Radium was injected intra- 
peritoneally, 0.3 microcurie per gram of body weight in 
one group, 0.03 microcurie per gram in another. Pluto- 
nium was given intravenously, 0.03 and 0.003 microcurie 
per gram. Autopsies, usually on groups of 4 or more 
treated mice and on several untreated controls, were 
performed at intervals starting two months after treat- 
ment with the higher dose and three months after the 
lower dose. 

Both the radium and plutonium produced a progres- 
sive overgrowth of bone in the femurs and the verte- 
brae. In the femur this overgrowth began in the distal 
metaphysis and was more extensive there than in the 
epiphysis or the shaft. This atypical bone, surrounded 
by gelatinous marrow, filled the metaphysis and en- 
croached on the marrow of the shaft, which was also in- 
vaded by new bone from the endosteum; in the extreme 
cases the two processes combined in some areas to 
obliterate the marrow. 

The bone formed after radium treatment was atypical 
and fibrous, and much of it became devitalized. The 
cortical bone of the shaft also contained many empty 
lacunas. After plutonium, the newest bone was also 
fibrous, but the greatly thickened trabeculae of spongy 
bone became progressively more compact, although the 
extremely irregular arrangement of lamellae and osteo- 
cytes distinguished them from normal bone. Empty 
lacunas were fewer than after radium. 

Early changes of an atypical proliferative nature were 
seen in a three-month specimen after radium and in a 
seven-month specimen after plutonium, and may repre- 
sent early sarcoma or a predisposing state. 

Resorption of the necrotic bone did not seem to occur 

Infarction of the marrow was seen in 2 of the radium- 
treated and 1 of the plutonium-treated animals. 

The changes in the vertebrae were essentially like 
those in the femurs. 

Twelve illustrations. 
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Postirradiation Osteogenic Sarcoma of the Nasal 
Bone. A Report of Two Cases. John J. Wolfe and 
William R. Platt. Cancer 2: 438-446, May 1949. 

While osteogenic sarcoma has been produced experi- 
mentally by means of roentgen rays and radium and 
many clinical reports of variegated types of bone sar 
coma following beta and gamma radiation have ap- 
peared, osteogenic sarcoma of the nasal bones is ex- 
tremely rare. Twosuch cases are reported. In one case 
the sarcoma appeared five years, and in the other less 
than two years, following irradiation for primary 
epidermal lesions. The literature dealing with post- 
irradiation bone sarcoma is discussed. 

Three roentgenograms; 8 photomicrographs; 3 
photographs. DonaALp S. CuiLps, Jr., M.D. 

The Mayo Foundation 


Effect of Neutron Radiation on the Human Testes. 
A Case Report. John N. Robinson and Earl T. Engle. 
J. Urol. 61: 781-784, April 1949. 

A man of 26 years, while engaged in research on an 
atomic project, accidentally received an undetermined 
amount of neutron radiation. It caused temporary 
depilation of the face, leukopenia, and increased clot- 
ting time. Testicular biopsy showed severe damage 
with almost complete destruction of the germinal 
elements, but the damage was less profound than in 
other cases in which injury was due to x-rays. 

Twenty months after the accident, there was marked 
improvement with incomplete return of spermatogen- 
esis. 

Four photomicrographs; 1 table. 

VERN W. Ritter, M.D. 
University of Pennsylvania 


Surgical Treatment of Radiation Burns. James 
Barrett Brown, Frank McDowell, and Minot P. 
Fryer. Surg., Gynec. & Obst. 88: 609-622, May 1949. 

Excessive exposure to x-rays produces changes in the 
skin and other tissues that sometimes require excision 
and repair. Wolbach’s summary of the pathological 
process is quoted as follows: (1) loss of appendages of 
the skin; (2) replacement of normal collagen by a 
peculiar dense hyaline collagen rich in elastic fibers and 
poor in cells; (3) obliterative processes in blood vessels 
of the corium and subcutaneous tissues; (4) necroses of 
varying sizes in the corium immediately beneath the 
epidermis. . .; (5) in response to necrosis of the corium, 
reparative proliferation on the part of the epidermis 
Blood vessel changes play an important role in these 
pathological changes. Both an occlusive endarteritis 
and an endophlebitis may take place. Sometimes the 
occlusive endophlebitis results in back pressure on the 
capillaries with subsequent rupture and leakage into the 
subepithelial spaces, producing small black ‘‘coal spots.” 

The clinical stages of atrophy, telangiectasis, “coal 
spots,’ keratosis, and carcinoma are typical of the 
chronic burns often seen on the hands of physicians and 
dentists, or others who have been exposed to excessive 
radiation over a long period of time. 

The acute burn, which is the result of a single massive 
dose, is manifested by swelling, edema, reddening, and 
weeping, with excruciating, deep boring, throbbing pain. 
In the worst cases the skin may turn white after a few 
days and then slough, leaving a foul ulcer. 

The acute burn should not be operated on immedi- 
ately, because much of the area will repair itself without 
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surgical intervention. The burn should be sealed off 
from the air and treated with gentleness. Later, if an 
ulcer does persist, surgery has to be resorted to. 

For chronic burns the basic therapy is early, wide, 
deep excision followed by immediate closure of the 
wound with the use of free split skin grafts. Sometimes, 
if the blood supply is poor, the wound is left open for a 
while before grafting, and sometimes the defects are 
closed by adjacent flaps or pedicle grafts. The two 
essentials in the treatment of chronic burns is to get rid 
of the lesion and to repair the area for useful function 
and appearance 

Special problems arising in the treatment of the hands, 
face, feet, and rectogenital area are presented in more 
detail. 

Twenty-two illustrations. JoHn W. Hope, M.D 

University of Pennsylvania 


Response of the Peripheral Blood of Swine to Whole 
Body X-Ray Radiation in the Lethal Range. Eugene P 
Cronkite, F. W. Ullrich, D. C. Eltzholtz, C. R. Sipe, 
and P. K. Schork. Naval Medical Research Institute, 
Project NM 007 039, Report No. 21, April 7, 1949 

The authors exposed four groups of swine containing 
4, 4, 12, and 4 animals to 200, 300, 400, and 600 r, re- 
spectively, delivered bilaterally from a 1,000-kv. indus- 
trial x-ray tube. Mortality in the groups was as fol- 
lows: 


200 r 12.5 per cent 
300 r 87.5 per cent 
400 r 100.0 per cent 
600r.... 100.0 per cent 


The expected leukopenia appeared with cell levels of 
the order of 1 to 3,000 per c.mm. after six to seven days, 
the initial levels being 17,000 per c.mm 

The authors point out that the response of the 
peripheral leukocytes in the 200 r group showed a less 
rapid downward trend than in the other groups; also, 
that a reticulocytosis precedes return to normal, and 
can be used as a fair but not invariable sign of re- 
covery. S. F. Thomas, M.D. 

Palo Alto, Calif 


Effect of Roentgen Radiation on the Production of 
Thoracic Duct Lymphocytes. William N. Valentine, 
Charles G. Craddock, and John S. Lawrence. Am. J 
M. Sc. 217: 379-382, April 1949 

This report records the changes in the numbers of 
thoracic duct lymphocytes and rate of flow of thoracic 
duct lymph in cats receiving a large (1,500 r) single dose 
of roentgen radiation. The number of lymphocytes de 
creases very rapidly and this reduction is noted within a 
very short time after irradiation is begun 

One chart. DONALD S. CuILps, Jr., M.D 

The Mayo Foundation 


Effect of Local Roentgen Irradiation on the Biological 
Behavior of a Transplantable Mouse Carcinoma. I. 
Increased Frequency of Pulmonary Metastasis. 
Henry S. Kaplan and Edwin D. Murphy. J. Nat. Can- 
cer Inst. 9: 407-413, April-June 1949 

The most familiar effect of roentgen irradiation upon 
tumors is that of local cellular destruction and de- 
generation, often resulting in permanent tumor regres- 
sion. The converse possibility, that irradiation may 
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enhance the growth capacity or other potentialities of a 
tumor, has been speculated upon clinically but has re- 
ceived little attention experimentally. 

In this work, local roentgen irradiation, in doses suble- 
thal for the tumor, was administered to transplantable 
mammary tumor 755 growing subcutaneously in strain 
C57 black mice. Of 98 mice bearing irradiated tumors, 
62 survived the determinate period required for the de- 
velopment of microscopically demonstrable metastases; 
27 of these (43.5 per cent) had pulmonary metastases. 
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Of 89 controls, 52 survived an equal period, and pul- 
monary metastases were found in 5 (9.6 per cent). 
Since these differences are statistically highly signifi- 
cant, it is concluded that local irradiation under the 
conditions of these experiments produces an increased 
incidence of remote metastasis. Some of the possible 
mechanisms of this phenomenon are suggested. 
Four photomicrographs; 1 chart; 1 table. 
DONALD S. CuHILpDs, JR., M.D, 
The Mayo Foundation 


RADIOISOTOPES 


Studies of the Eye with Radiosodium Autographs. 
Ludwig von Sallmann, Titus C. Evans, and Beatrice 
Dillon. Arch. Ophth. 41: 611-626, May 1949. 

Radioautographic technics were applied to studies 
of the movements of radiosodium (Na*‘) in the eye, a 
gross method being used for frozen slices and the micro- 
scopic method of Evans (Radiology 49: 206, 1947) for 
thin paraffin sections of the eye. 

With these technics, phases in the penetration of the 
tracer substance from the blood into the fluids of the eye 
were made visible. The regions of the ciliary body and 
of the optic nerve were shown as the main portals of 
entry. Diffusion through the capillary walls was found 
to be the predominant factor in this process. 

Cyanide as a specific inhibitor of energy-providing 
reactions was employed to determine the existence of a 
second factor operative in the transport of Na?‘ from 
blood to the eye, that is, of active transfer by the barrier 
membranes of the ciliary processes. There was sug- 
gestive evidence that such a mechanism operates in the 
movement of sodium across the barrier membranes of 
the ciliary body. 

Diffusion of Na*‘ in the vitreous and into the anterior 
chamber occurred at a rapid rate after intravitreal in- 
jection of the tracer. Its movement in the living eye 
exceeded that in the enucleated globe. Comparison of 
the radioautographs in the two sets of experiments sup- 
ports the theory of through-and-through circulation of 
the tracer ion in the living eye. 

The problem of absorption of electrolytes by the 
ciliary body was studied with Na*‘, employing both 
technics. A conspicuous accumulation of the tracer was 
observed in the ciliary processes after intravitreal in- 
jection, but no final conclusions could be drawn with 
regard to the nature of this phenomenon. 

The influence of an applied electric field on the move- 
ment of Na** in the eye was made visible by radio- 
autography. Various types of iontophoresis were 
studied. None of them was suitable for the introduc- 
tion of regularly substantial quantities of the tracer 
into the vitreous space, even though such technics did 
demonstrate appreciable penetration into the anterior 
chamber of normal eyes and into the vitreous space of 
aphakic eyes. 

These studies were made for the most part on rabbits, 
though the dog, cat, and monkey were used for a few 
experiments. Details of the technics employed are in- 
cluded. 

Sixteen radioautographs; 1 photograph. 


Thyroid Collection of Radioactive Iodide and Serum 
Protein-Bound Iodine Concentration in Senescence, in 
Hypothyroidism and in Hypopituitarism. Martha 
Perlmutter and D. S. Riggs. J. Clin. Endocrinol. 9: 
430-439, May 1949. 

A study was made of the rate of radioactive iodide 
accumulation by the thyroid in 160 hospitalized patients 
with presumably normal thyroid function and in 13 
patients with hypothyroidism or hypopituitarism. De- 
terminations were also made of the serum concentration 
of protein-bound iodine in untreated hypothyroid and 
hypopituitary patients and in 17 patients clinically free 
of hypothyroidism or hyperthyroidism, many of whom 
exhibited a sluggish rate of iodide uptake. 

The individual accumulation gradients of the patients 
who clinically demonstrated no evidence of thyroid 
dysfunction were grouped according to sex and age. 
Because there was considerable scatter within each 
group, the series was divided into three larger groups: 
a pubertal group, ranging from 12 to 19 years; a young 
adult group, from 20 to 49; and an elderly adult group, 
from 50 years up. 

The mean accumulation gradient, a measure of the 
rate of iodine uptake, was found to decrease with aging. 
This decreased gradient was not associated with a de- 
creased concentration of circulating protein-bound 
iodine. 

In the male, there was a gradual drop in the mean 
gradient from puberty to senescence; in the female a 
sharp drop to a low level was observed after the meno- 
pause. There was no sex difference in the mean 
gradients at puberty, but after puberty the mean 
gradients in the female were consistently higher than in 
the male. 

The accumulation gradients tended to be low in hy- 
pothyroidism and in hypopituitarism; in these diseases, 
they were associated with a subnormal concentration of 
serum protein-bound iodine. 

A mechanism whereby the peripheral tissue may 
regulate thyroid function is postulated and the possible 
influence of the sex hormones upon peripheral utiliza- 
tion of the thyroid hormone is discussed. The authors’ 
data suggest that the decreased activity of the thyroid 
gland in senescence is primarily associated with de- 
creased peripheral utilization of the hormone. They 


believe the combined use of the rate of uptake of radio- 
active iodide and the assay of the circulating proteim- 
bound iodine offers a valuable method for the study of 
abnormal metabolic states. 








